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^aisiis«w5ij^-^*»e>3i«rixfc^/j:< 1 1> 1 n<omz 
(a) io-ioo/im(o»Mtu mtfgyj 

^dS5/g7-DS«fl[4 0»T, (B) 150- 

500|im (ffiU 4A^B) -C£>£&#:7 

Affile, W) »«»JiRrtj:U»-&WtBS«r*r-r*r^ 

y /^mr/^/^^/u^^mM^ y i o ofis 

(n) l»^«^2«Uil±«)SI*SJStt , B , l6SS:*r 
"TaSSflWJO. 5-15li^ T/U^rU- 

S(D7/^uy^!) U) £ (n) co 

^pi o ommumti*) 1-3 o ^ 

(C) 30-1 00/im ({&U 0. 6 A^C) <D^m 
-BA^^-T5^#^^8 0-400 g/2 5mm-C 
[ff»*£2] ^fi*4fe©i«$ (A) #2 5-10 0/1 

[§S^3] T/^uy^!) XT— /u%km&{*tiK #V 
£^#3 0mfi%^TT^6^^rv'3i^u>'-^^^ 

TfcS r £ &*M»i: l &m<o¥m#*^<n 

#3 — 4 <D^-^r v^T/V^r l^V^Il^frcOxc^ u V^^ri*- 
KO*fi^*#2 0fift%£XT-C*>«ri:Sr«F«ti- 

#5-20 mssB-cfc zzt t -tzm&m 1 ie*t 

[Ht#JS6] T/u^u^^y n— /^fi^co^fi 
#2000-20000 (*»«ffi*5j:wrtfe**J:*) 

»») T^5^^^#m^-raf&^i-5cov>-rn^ 

[fS^7] T/U^U-^^y xi — y^m^co^^fi 

#6000-20000 tem&m&xu-gmmik* *) 

l JSlciE«<D¥3W ^^^^Sffi^BU^fe 

isH»g axs $ ix 5 * =^ (ommmmm ** 



m<Dii5$ (A) 10-10 0/im^@Wtt, ^ 
»*7^;WA7)i^g7-Dl««4 0£AT, (B) 
1 50 — 500/im ({IU 4 A^B) X'hZMtt? ^ 

Olf^ (n) i»^-*^2«£il±<oSI«RjcStt l B-tt 
S«r*i-^*«#J0. 5-15it^ (^-) T 

W Vg(D^^|^# 3 — 4 COT A-=*r U- y xr — /Ug 
xfl/y^^K^I^3 0lf 

3-4 CO*-* v'TyU* U^fi^f*:** <b^tf;ftfc'># < 
th lmcnT/^u^?}) =3 — (>f) 
(n) cofql 0 OWL&U^it*) 1-3 01M§:^, 
Wfc (C) 30— 1 0 0 M m «aU 0. 6ASC) CO 
tt«JM«#»*S*t, to, tttt»7^WAC)SUS3 
0 4 -BAfe(C^-T53te^#8 0-4 0 0 g/2 5m 
mT&5:tmt«^#!)x/N(0«iiflf|lJffl« 

[|g^9l S5fitt<»©i«$ (A) #2 5-1 0 0m 
mT*)5rtSrWRtt5Bl*«8iB«©*»ft!>x^ 

[Msft^i o] 7;^i/y^y xi— juatm£»flrt*. # 

fi^#3 0mg%^TT*fe6^-^^^^U^-^-^riy 

trefc * c t zftwc t -r % m&m s &m<D*mi* v ^ 

im&mi 1] '>xf y - 7/u^r u- ys^^^ 

$:# 3 — 4 CO ^-^rv-T/W^r W^S^CO^^ 

[»*«i 2] 7;^i/y^y xi-y^s^co^W 
S#5-2 0fiSSB-CfcSrtS:#»^-t-SII^8tS 

[»*«1 3] 7/V^rl/y^y xi— /I'M-frttOft?- 

fi# 2000-20000 (tKKS^E*5 J:tf WteSft J: 
ItS^i 4] 7/^i/y^y xt-^^^co^ 

g# 6000-20000 (^ffiffi^iU^-B-rlg^i: 
*)&m -C*>5Ci:S:1Wtit5S«*3S8-l2©V>f 
^ 1 ^ic|B«O^Wfl:^^<D*ffiWBiJffitt*7 w /i- 

Jt^Mlfti] 

[000 1] 
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kshs'J^— * (.eat, ^y^K^ht^^) a>e>»**i 

[0 0 0 2] 

jrasr^'f ^-o^, a^y-sr^V^ 7 5/t°yn 

tCfcOOTMU <)x/^||^1 00-600/imiS 
[0 0 0 3] ^frWJCtt, *1\ HM^fra^iKffiWM 

(Dm/zmm&mtk-rz^&t lt, ^usse 1-102 

[0 0 04] * fc, 4SB8Bg 61-141142 94*4ftlC 
[0 0 0 5] £b\Z s WO8 5/0 5 7 34^lC 



OStfixfc 1 «a±as^*r£;h/Cfca 
(CftV^Cfc, MRKSJffiGflifhSgj&S 5 0 u mCOis}) 

[0 0 0 6] ±&<D&Wl l cm7F£}VT\,^Z>¥mftV^^ 

Mf bftSKK^9E{b£«K*oiK*K. * * 7 ^ ^9 -f > 

J: *9 dfe cfc 5 0 /x meft©iffli&^as*6 fc<o-ea> 
60 L*»U ¥tttt£Ksx£B0jKjl 0%a&*S|KQA/-C 

tt, itttn¥»fti!bft^Sfll^!>A/NiiBaoia9 0%£ 
[0 0 0 7] 55^ ^^xA^SH^kLoo 

#tf*t£!7-f tw^/fyr^ y^&^^f ^tioofc 

^^tt5^^i:tt, il^il0-100/tm^ 

i^^^i 0—10 Ky h^rf^tt 

[0 0 0 8] ±IB<OW^^m^>r^^ 
tt, ili^ ^ 1 o - 1 0 0 m m^M^i^®i:tt6 

19, r>^^^^$ % WB'J«o©^, «FBU*#«^»* 
[0 0 0 9] fcfc^.««36S^C*<Tt>imiB*fi 
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£^£5;^ _h|5^ W08 5/0 5 7 3 4^<&m<Dm 
E.&WXM^£tltzBm#\Xh. 

v^m&mit^v^-is^ycD&mk. hit 

^10-10 0 /imcO^^^rW-re^^^^ 
[0 0 12] 

[fs^a^&u<fc5£:i-siiM] *&m<D3mz. -tie 

^10-1 0 0 Mm^jg^^tffilCftS^** 

ft* 7 >f /UA £ fl {fc i" 5 r £ K *> 3 o 
[0 0 13] 

1 0 0 fim<D&mftmmf$.£tlX\,*Tb. 



mvtvoomz (a) . »f7-f^^ (b) xtr«i 

SSIJg^lg^ (C) <D3#Sr»SOB8«(2:ISSLy5:tt* 
® jcftSfti- 5 ^ t lc J: o ±15 B tito&mj& 

[0014] -ttet>*>, ¥m#*=-'^<WB\K 

<i:t>l®co^$ (A) 

tU 7 >f /UA^i/ 3 r-DM 4 0 WT, J? 

^ (B) 1 50-500/im ({& U 4A^B) 

v-10 0li^ (o) l#^ + te2fi#±*>*l8g: 

jEttstBS£*rs*«sjo.. 5-1 5 Mas, 

3 0Sfi%^TT*fc5^^^^^U>-T/W^r UV^co 
^Kf&riS 3 — 4 <D**r *sT>V*c U V^^tta* b^f^tl 

(>r) t (n> t^fpi 0 ommMnzti*) 1-3 oit^ 

Sr&tf* (C) 3 0-1 00//m ({It, 0. 6A 

£C) <03tt*»J«3&S^*$^ S.o % ^f7^/^0 
SUS 3 0 4-BAmztt-fZ>#imJj&8 0-4 0 0 g 

/2 5mm^&z-b&ftmt-rz>¥m{tt?^<Dmm 

[0 0 15] 

&#lte<DniS (A) % M7^UA^ (B) Xt/tt 

(c) (D3m^m^<omm^m^tz^m 

[0 0 16] *I#i>x/>oMS:i 
^^Hl^^S'J^—^^<Dii5^^i 0 — 1 0 0 
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[0 0 17] m. *&m-e^i'^'<>-7wm^ yv 

^(ommzisi&t&icM&Lztitthvx-ibz* mm. 
s^s<>-fmm&mi-z>¥mft s 7-?7 f 'ft. -commix 

Z>tz.#), ^iifi 1 0 - 1 0 0 m mglOil $ 
[0 0 18] Hit. l&mx^oJist Hi, 

-^—?xhz> 0 mm. a^o. 1 — 2 mm, ii^io- 
1 0 0 »mn&<om&^<D&mxm&£ntzwm£<oh 
<oxhz> 0 ji/>7 Yy h<D&&&mmi,tti£m (mmw: 

»fi#Wi, i|£»#t)xAj{i©iijjia© 1 0 %$»b 

[0 0 19] 

< khim<DM£ (A) ^i0-10 0/zm^» 

texxm^mcmm-tzttm? * *a>x$> 

So 

[0 0 2 0] ^^0^!>XA^l®liffi3tef7 

cxfoa>mfam&ttt&m*iittx^/ui?a>m 

fll UT3te^J^ *r^*"f 6 r <*: lc J: «9 mm $ ix So 
[0021] I07>f;uA^ffil:MiiWt 

-xmwz; mzji. mmy * /^<om^m^mty * >\» 
a^hj: *)&tix\<^z>m&te. mmy << /i"j»<Dmmz 



[0 0 2 2] L*»U ^«*9^^«B5l9FfiiJffltt*7-f 

mnmm&fr ^x^mttv^mmzf&mztiz ztz 

[0023] ^^r*fflv^6^^^/^A^ tm > 
3T-di»4 o^t^s^^a-a^^ 

BiSK ^y^<o*«9 ^•Sr^.^., f-fy^M 

[0 0 2 4] i/ 3 T— DMS!S^4 osATx&zmwm 

mtvx. ^is^-mm*r~;u&m&miim, 

60 zth(b<D^ mm*. <&mizfocx. mm. 
^m\,x\^xh&^\ 

[0025] Hit. ^ 3 r-DiM^4o^T-e*)5 

W J 4 0 ^Tt^5i^Wi^7 ^ ;vA^(:«xt 
^ffl^Tt>av^) ^^i/yKUc7>f;^ Va7- 

^^t^tt^c^^/U^T^ ASTM-D-2 240ICM 

^ ^j^m^muii^tcy ^ /^Mzm^tz^^^x 
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[0026] mt? 4 ^Mz.i$wM^<»&mm]m*& 

[0027] iW7-</uAttiw*-e*)ort, £fc 
iiMotU^o S^^^^^cDJ?^. (B) ttl 
5 0-5 0 0/imtJ)5o C^*L<li25O-500 
nmti)5 0 {BU ttao^»ft:!>^N*ffi<D*jBtt* 
£>ii5£ (A) $rlO-10 0MmtUct^(C, 
j;\,J±<DW& (B) (A) tte. 4A^BKZ>mmz 

[0 0 2 8] S»7-{/I/A«)j|^7y^tt, SS^^U 

fKo^oc/^ASfftftff^^^^^ (tw v^aO left 
* D £ # V , Km*'* yyiriz 

n^co ± 5 %mm <D&m ^ cdj?^ ^ y * xmm <* nf- 

tcO-CfeSr idS9tLV\ ^^(C$f^L<^ > ±3% 

-ef?f^77^ri:li, fllf^»lc«KVcu^jKii o cm 
[00 2 9] Sfc, «t7-f^A©tt»jB|JI^RltfeJx 

[0 0 3 0] 

[0 0 3 1] SW^-f/uAi:*Si#aiJBt(oa3Br^^^± 

z&ztcib. m&y 4 /i-j*<D#i%mm&mfz>m£tti= 
[0 0 3 2] ^wnrnmyj^vx, %±}??rr&*__ 



[o o 3 3] ^ftmizmmi-zMmy^^^k lt, # 
my fv^mi e>^6o ^1?^ cr ^co^stci/ y 

0>ff*«t* Itl 0-20 0 0Mm-C^o #£L<te 
3 0~ 1 0 0 m~Cfc£ 0 

[0 0 3 4] *ISWiCffit%e*!i*#J»^«El4, ^<DS* 
ffiS«rl» J ?-+«c:2«eJLJi*-rs««#J, »S<07^ 

[0035] *mm\z.m\^z>T ? y ;v&t;i>*jv=^*^ 
t^/^fcJi^ ^ ^ y ^i7;v^x7f;v^i*y 

tux, mm k&u&i,&z>'gmm&&-t 6 3^^- 
[0 0 3 6] y/uiftr^/V'3i^7 t /w^tt*#jsKy 

[oo37]^;7-am r^y/v^^/w, 
* ? 9 y r * y yu^m^,^ y * ^ y /i^ 

^^/K T^yyUft^/K * * * y A«:/?vK T 9 
y Afift- 2 -zc^/W^^rV/K * $ 2 y /M^~ 2 -31^ 

^*/^©ffiffiSfitt»«|^y^-ojs»tJteS^ 
y-^— coj^fi^tc il^. 6 0 — 9 9Ml:%co«gK-c^ 

[0 0 3 8] ±fB3£^/^~<t#m^i*-frS. asis^ji: 
^^^y/^, -r^^>-^ ^^n>-^ ->h^^ 

^tvk r^y/v-r^K, ^^^y/^r^K, >^ 

fc2g^±£*m^£i*-C*>J;v\ > ±ffio*«»J^R«i: 

y^-^m^ir^s^y^-o^g^ic, mn. 1 ~ 

[ o„o_3 9.] *»mic$^xfx^±^mM^-\hT^^- 

mj&-rz>3i*:;^-RTmmmkfc& uts-B-tEgsrw 
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5) £#SteLTt>«fct\, fi-&tt*BDlStt#Jtt, 3i*S 

[0 0 4 0] ro«/i«^tt#ffiflH4*Jo0ai:Lrtt, 

[fS-X**HS («0 KjWnyRN-l 0, IHR 
N-20, I^RN-30, , #V**r 

zmA^tcho as— x*kk m) s-.T^rnyH 

S-10, f^HS-20^] . At«^rtU:fi<g>tt2» 
(80 ; 7TA/US-1 2 OA. ias-18 OA^E) 

[oo4i] $bMii^CT, r^y/K^ys^ 

- ( 1 -7v?!)^) xf;U7^y l/-h, 2- (1 

-r^y^) ^fr*** y ur h«oaaK«tt 

y,K ^^WV^<Dfi^2fi^$rl#ofc^/-e-, 

m&<D*s^—!§&&m&^xh£\<\ 
[0042] &mft}tf])^-&m&-rz>jf&b i^xn. 
mmm&&. mmm&m. mtm&m* *K&G>m*& 

[0043] ttmmtfy^-<Dm&&j&mmt urn, 

■7-hy *A^<o&«ig&ftt8K 2, 2' -rv'trx-ry 
T'f pxKy^ 2, 2' -7/^-2-^f;^f 



a^hy/K 4, 4* -7/t^-4->T//<l/yy 

[004 4] fL^s^&i-i^m^i-s^i-fi. m 
^!)^> i§«f£Se^ y ^a, igflfcifc"*- h y i> A*<o*iatja 

SHLfc, EllX7k*tt<&4, 4' -7/^-4-V7 

><D&W&^&-rti\*. ««»t 4, 4\ 

-7/^-4-'>7//<l/y y?T*/y K^<D#T-f*J 
V\, 4, 4* -7yt'7-4-^7//^yy^7'>y 

[0 04 5] *^tc^VNS*1fl^trtiS«r 1 

m^^o $&mmki,x\L y^h—^v^v^^ 

^r/K zKy i/y -tro— /u^y ^y v/v^/u^—^/K 
/<y^xyxy h-/v^y ^yv'^/vx-r/K 

^v^L/S^ ^ h7>f L^y^yv/7^- K 

<o y^r*— h 3ttfln&k ^y^y^r* 

[0 04 6] h y y^n — ^n/^y- h y -0 -7^ 
y-/3-T^y^~/i^nt°3-*-K N, N ' 

4, a' -\?* (l-r^yi?^;^ 

^ X >T5 K) , N, N' 6 - fcf 

* (1 -Tv>y v^^^/^^riyT^: K) . N, N' -h 

/W3iv-2, 4 - 1*^ (i-7^y^y^;^>'7^ 
K) , hy^fa-^n/^-hy-^- (2-**- 

[0 0 4 7] mbJiW^T*^LTt><t^U, 2SJ^ 

^^*««#JS:»ffl-f * r i: UV ^ 

[0 0 4 8] *«»<D**r*tt. ffl*. KffiAI+O'S-tg 
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5 SUS 30 4-B A ^l^t" 

[0049] *&m<oi&m7 >< ^j*<oi&mmm\%. ± 

SGSfflft^^-c, i$^io-ioo/im(D^M 

[0050] xmrnx^^T^u^yy A-^rn^ 
ffttt, #y (t^r^wi/y) i/y^— /k #y:*- 

T/U# y AMAKfCM. 13 7^^, 

zKy^-Tvi^^ #£>;ft,fc#y ^-<z># 

[0 0 5 1] *!8Wlc*5^Xtt*#JJB*tc*Wi-5T^ 

u S - Tjv* u ^mnfit^gtfc 3 ~4 g) ^V 7;ij- 
^y 'I'XA'frflrCfc*. <£9#l§;L<te. 7;^l/ 



"Cfc 5 ^ > - T/W^r u- >gco^^^:^ 3 — 4 

[0052] ^ttfttlcte, jKy^DbV^yn^/K 
#y k y ^f^y =>— /k ^y^h^^^y 
3-/u^so^^jKy , kc*s^ 

^W3 0li%^TW^>xf i/y-^'>/n 

#Ifi-*xtf, ^y^ntVy^y^-zK zh^u^;*-* 
^y=-;K xf yy^t>{ Ko*M$^2 0ti 

[0 0 5 3] T/V^W>Sc0^^5 2^TT**>6r/U 
df-U^^iJ =i-;HA^^ ^^^^^ y<D^m^ 

0ll%^ii5t^rv'xfi/y-^V7/^ 

^5^±<or/u^rwv^y ^m^m^A^mm 
[0054] i&mmm&^m'tz>T;v*u>>yy 

•OKttftv^, ^S^ii5<^n^T^^rUV^y =3 — 
oflPm$r#!t"t-tv^ ^^fttt, 200 0-2 0 0 
S^) o $jb(C^*b<fi x 6 000-200 00t^ 

[0 0 5 5] 7/v^uy^y /^S^co^^-J: 
l^tXl-3 0li^5o J;9#;£L<fi. 5 — 

mmmm ^ mmjji * <^ ^tk^s a u 

[0 0 5 6] *l6W^V^5tt##J»*tt^tt. ±fSC5 
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[0 0 5 7] ttVXWOJF^ (C) lt30-1 00Mm 
-CfcSo flU 3fe*^JS^^ (C) £ % 4****^ 
<z>*ffi(aiK^^sti*:*j8*W<oS5* (A) fc^BO 
fc, o. 6A^C/i6^«4tS^fc5« «i# 

x/Ntl^M^Ji t UT 

7 >r a^ <bfmtmm t^^tc<o, 

-5, 

[0 0 5 8] *^^)!)xA|Ii|l|i|7^M£D 

tt*^»« sus 3 o 4-BAmztt-rz>#imjj\z&& 

ni!80-400 g/25mm, »*U<f4. 100 
-350g/2 5mmT&£ 0 

[0059] *aL^»a5«>wiiij*#, ^/^pi, m 
temjj ttm^t mmwm t * o 

[0 0 6 0] S»7-<>rUA*fctt|WI*7-f^A(D>}**ffi 

«x.rfo— * — & v y/<- /vzi— 

^7t7n-/^, 3— hjfe, 

0- 20 o^om^ffitc^^T 1 0^-1 0#F*af£$> 

1- *::£as#*Lt\, $bl:^l<fi8 0-i 7 olc 

[0061] ^awt-^rtt* &mmm<omttz o 

M m— 10 0/1 m(^Xl-£fc£>. £«|:6CT, #/I 

■mmvmr c*a*isr*»# 9=^wmmam»m ? * 

4 0-80 1 ICfc V 5 - 3 0 0 ^^if M t 



[oo6 2] **m<D¥mt*#=-^mmmmm*Mit7<( 

2 0 9 bicj|j|$Jx5^7^i, ooo^Tco^y— > 
[0 0 6 3] ^9ft^x/Nogii|j^i:o^ 

(A) 

[0 06 4] **>imn % *t\ *»**3^«iwb« 

iir, ^^f^ji^Lt, (A) ^10-100 

ur, 7?x^te#m<Dib»totm&m£tiz>o 

[0 0 6 5] rO«*JiflffWBlJ*fpfci3V^T, 
a^tt, 9FMtt0>J**£S. ifi#. 5 0 0 n m— 10 0 0 

mft. 1 0 0 m m-6 0 0 m m8«*"Cffi$tl5o f 

[0 0 6 6] tt#7^^A^*#ft:i5F3i^^ftS*-r5ift 

^MtcioTfT^tv^o r<O«3fce»tt0«^ UT. flj 
^* h 11 (I*) j^ATM- 1 0 0 0 B x f^ATM 

-lioo, ftmmm m) mstl^v -xmt*tb 

tt, ^IJ^TK^^^^^^^iE^tC^ltT^U^^ 
[0 0 6 7] SIIS^Tt, ^»C«CT4r**/Ua 
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[0068] mmmm, ^#a^*^>^ti£. & 
&%bm&i,mk brfi, *#hy (to iatrm-2 

0 0 OB, AT RM— 2 10 0, tfHffiNI (TO «S 
[0 0 6 9] tt#7>f/UASrf(|«Ufc«O^^N*ffi 

[0 0 7 0] **W«-i:n«r, r:4x*-eKffi«ffiiJ*sfflJlt 

"Cfeofc, ^®(C?I5^^1 0~1 0 0 //m(DW/^^ 

««« ^>-^ Ky h*<0fc#*e#«^^3¥*** 

WM+SIRfc, *^*r«Si bftl>*:J*-Cfift < , 
fc, i/'^ h»&«ffibfti>fcac>, ISas«B&-c#5 0 

[0 0 7 1] (A) #1 o-l 0 0 /xm 

Z>&. »*jgtt»<Z>i*a? (A) 5//m£JLklCft5£ 

[0072] XKmn^mftv^mmmmftmy-f 
i\ y/w^r>A, ^y^A-b^, #y*A-y>\ 

So 

[0 0 7 3] 



[0 0 7 4] (1) tt*^ (g/2 5mm) 
TCICMje bfc*fr£l*tt, iTJIS Z-0237 

iMT, 5X20cm(OSUS 3 0 4-BAte (J IS 

fc 0 WW)— JBfcSWU ffMMAi 8 0^ fJIB&£ 

3 0 0mm/min. t'SUS 3 0 
fe»t»«rf((Bi-aRoiS*«r«*b. g/2 5mm^ 
•Ale!** Lfc. 

[0 0 7 5] ( 2 ) HffifFffi 
il^itim^^v'yny^x/N (KS: 6 
Ht^: 6 0 0/zra) <D*flafc, HJte«*fctttt: 

T JfrSl b ft # S/yay^i/NOfflWUL 

7*L *B5««^-^«3ftS L« hy (#) *L M 
ODE L : ATRM- 2 0 0 0 B ; tt^M^S b^— ^ : 
^7V.KR]7^7^>hr^No. 8 9 7 [ft^^ 

y— s) } -e&ftim? 4 /vA$rffj^bfc« R 

«*7>f /w^MIH«ott«K»«rttai bfett*T?»ffl b 
fc 0 £<bK. Ktt#7>r/^sw*^a«bftd*ofei> 
^<o*ffi*r, ftiMI (*0*^^y-v»5g (t*) 

I:D-SPIN 6 2 9) «r«V^T**bfc1l. ** 
mWim C (TO : OPT I PHOT 2] §rfflV^ 

t 5 0 - 1 o o o ^ilcfc^: ITI^ -^-r^u 

•^>fn^7y ^X^V (%) 

) x i o o 
• (%) : 

C (^ife^s/^*) / WSLfcfyTTB ) x i o 0 

_ [ .Q_0 _7„6_] . __(.3.>—ft :a^Ii©^- > ^KOIS^- 

»®^giJ^Tbfc^^i^<D»ffi«ri«jCj:oT, ^ 



-10- 



[0077] mmm 1 

m$ 2 5 0 Mm<D!7^,UAlc^/&Lfc 0 ^(D^ s 3f& 

[0078] v&mm±m<Dm&) m^^m^m^ * 

SL : ACVA) £0. 5lf^, 'J /Wgfe:/ 

-tvw (^^U-^^-f K<^fMD^/l^co¥^ = ^2 
o) ^ f/wr y ^ x- a^co^ yif yf (cl 

■€r&<D i -yu^-^mzmA^tzhn m-Jimmm 

(80 Sl:r^rnyHS-20) 0. 7 5lf|$^ 

y 3 > (3^^J^J) $r#f Co 

[0 0 7 9] (3fe^J^^O^) #t>^Lfc^^J^ 
^joi^^v? 3 > 1 0 0 (^^J^ V ^r—mS. 4 0 

£r£S^U £<bfci 4Sft%T>-^e^r7K^ 

#J CB^^^X^ (80 

3] 2li?f|5, T/Huy^U =2 — ^Ip'fri: Ltx 

uy-t^y^pb't/y^i^ c-o-^^y^y h — 
^18 0 00 (7ki£^:fcJ:tm^&J:?>& 

tvw 5 mmn&mn vxttmmmsm&fttt. 
[oo8o] mm? 4 **<Df\?m) z<D»mmmmm 

— ;v=i — ? — ^rffl^TsK V 7n \?u^7 j (f^J 
li:7 ^ /l/A, : 5 0 u m) K^fc U 12 0 °CX 2 

»iaft«Lip$ 4 o nm<oi&mmm*WLWtLo nm<n=- 

S: 35) <D^v &ttft1£VX, 
»»Sr(E^$*fc. 6 0 < ClCj6^T4 8B$mQ 

ACOite^lil 80g/2 5mmtfcofc 0 

[0 0 8 1] (tt#7^^A<D»ffi) #6^fc^^^f 
/VA£r, H$ 5 5 k m(7)A/f ^yyfi|:|ft5 5 o m 

iJroiyN : 6 ^ : 6 0 0 n m. ) jD&m 

~&mmiBMi iz^L~wmm&m^x~ **frvx 
2 5 0 n m t Lfco mm<D 1 o &ic*f it 



liSf-^^Ll {*#hy <«c> SL MODE 
L : ATRM- 2 0 0 0 B ; flyflSdJ&S l/r — ^ : 7 
^KSl^^;* yhr- ^No, 8 9 7 [&£:;*y-^ 

a («) mi ] &m^x#im7>(/i'j*&mm\.iZo &m 
nti¥mftv^<Dmm&, c^b*** y-> 

W& (^) H:D-SPIN 6 2 9] SrffiV^TTKftU 

[0082] mmm 2 

nifcMicnm&yj^^&ftmz^^x, 11^450 

M m t Lfc»^r±, iTHI0H 1 £ I^«<D#8c-CJ¥*a< 

^1 5li%Ot^yxf 1/y-t^rVyotVyM 
^cDf^^«9tC % ai^-lx^^-Y KO^S^^ 1 4 

i^zxl yx]) h-si-zk, 10000 (tk^s 
mi>tz 0 n^frtztemy ^ ^J±<n#imz)te2 1 0 g/2 

5 mmTfcot 0 H^^J 1 <£>3^tt»y a^^oiyN^f^ 
fc>9(C, 5 Omm 2 (D^lHl^^522^^^*tvfc 

&fP»t£»#6*Xfc*^ (CI : 6^>^\ iH^ : 6 

0 0/im) &J!iVvr*!6Wl tra«0*jfe"CffWlfiLfco 

fc 0 ^®$T7K^Lfcmo¥^iyy ^v^^^o^sic 

[008 3] 3 

(^) ft3-^Ex-6 l i3 $r^u, ^Ad^ 

1 5li%co^'yxf i/y-t^v'^Dt'uy^i^ 

f£<oft:b9 zKy ^ut^u^^y a— c^y-^y^ 

^16 50 0 (^S^*5<t^tg^i?)^ 



-11- 



m ]"«T*M!u mm* 3. omm^tt^tz^^ 

24 0 g/2 5mmt*fcofc o II^Il^!|fr>^ 
>">:n/N<£>ttfc>9 ^ 3 0 m m<7V^ '^^S^ 

5 Omm^^lHl^^^-e^^^^^ 
|^>i)3>r)iA (jE£| : 6^f>-^\ Jf!^ : 6 0 0/i 
iru ) £r/B^Tiyfe#ll £ l^co;fr&Tf¥^ Lfc e WH"J 

[0 0 8 4] HJfe^j4 

t^MltJIKrttl Us »*£r 3 5 0 Mmt Lfc&fttt* 
^TH^J 1 £ lRl«tf>3r feTff 5 

A'*. 1 0 0 0 0 Wf6£» J: D 

8 0 g/2 5mmt*)ofc. HJS 
ttl0>*NRflci'y a^fra^OftbOfcl, 5 0mm 2 <£> 

(^©Dfltfh^J 5 n m) <Dtt*y7<D 1 0%cD^®(C^f 

GE^: 6^^^, m& : 6 0 0/im, ) £r/fl^ 

[00 8 5] HJfetfJ 5 



£0. 4fig&Ji:U xf ky^f^K^l^s 
1 SifyoiDt^v'ifi/y-i^^okVy*!^ 
fltf>ft;b!nc* xf i/ytW K©I*Wl 4 fifi 

^xi)^y h-;^, ^filOOOO Cfcg^ffiiSJ: 

/l<DJi:^£ 5 5 /* m £ Lfc£l*tt*TSttlS«l 1 t mwt<n 

tZo 'ftbtltztemy << /l»J±<D#imt)te3 5 0 g/2 5m 

15$ 8 0 /i m^-TAy^ifef t5 5 0mm 2 

: e^^, m& :6 00/imJ £rfliV*T3S 
fclRl«o*«fe-C|SFfliLfc. WM*K:«*Lfc*3: 
^lifiTfc?), »HiJ*T«, -)xA^f7^;WA(D 

[*l] K^To 

[0 0 8 6] HJfetfiJ 6 

st^ft^ftfrDK, =n^u^^>r Kco^m^^x 
[^^^3: y ^ y h-yu^, ^fi 10000 (tKKS 

^m7^^A<D^m^3m 6 0 g/2 smm-efcot 
^iS^Jl(0^(^v-y 3 V»>ai/NCOftt>»9^, 5 0 mm 

x;y> (^®(UJtf}j^J 5 n m) (Dtt y 7 <D I 0 %<D&m\Z- 

tzV^^ {\M& : 6>fy^ : 6 0 0 /2 m) 

mwc$mi,itv^s->i>&mx'$>'Dizo mm&7k&i,tz 



-12- 



[0 0 8 7] 





UStefli 


mmm2 






H3fi«5 




i 

y 

/I/ 


1 








us 


T 


r 












5 


5 


12 


6 


l 


4 






POEO (1596) 


POEO (1496) 


PPG 


POEO (14 96) 


POEO (14 96) 


POEO (1496) 




6000 


10000 


6500 


10000 


10000 


10000 


8Sftlft*4 


11.9 


19.0 


6.7 


! 17.9 


18.6 


m 


(Mm) 


40 


60 


40 


50 


55 


40 






EVA 


EVA 


EVA 


EVA 


EVA 


EVA 




35 


35 


35 


38 


35 


35 


(Mm) 


250 


450 


250 


350 


350 


160 




180 


210 


240 


180 


350 


160 














1096) 




(£#©1096) 


S£ (Atm) 


55 


90 


30 


75 


80 


30 


i 

E 


i 
1 


*^<DB81 (ft) 


0 


0 


0 


0 


0 


0 


^^^77^ .(96) 


0 


0 


0 


0 


0 


0 






ft* 


k 


k 


m 


m 


*r 


*3 (/i m) 












4 






0 


0 


0 


0 


0 


0 


2mm R_t 


0 


0 


0 


0 


0 


0 






0 


0 


0 


0 


0 


0 




n^yy (96) 


0 


0 


0 


0 


0 


0 

















*2:POEO:**->^UV-**->:/nbru:^fi-^ [0 FcDjftftg* C&B96)] 

PPG: tfVzfneU>tn)3-A, 0 



*4: (tt^pj^i; V-+39«SlD 100M«®H:;fch*-*&ai* 
[0 0 8 8] Hifctfi] 7 

i^-r K©#M-g*&si 5mm%<D**i/^y r -i'>'-*3c 

fM2 8 0 g/2 5mmtfcof: 0 HiMH 1 £PI«tf> 

^»^y=>!>x/^i,^i0gi ^^co^&r* 

#^v^ y □ y r>x/NOf >y ytfC^t L t 0 . 4 

[0 0 8 9] Hi£^j8 

<*) SL 7f3-/VEX-6 1 1) SH&EU BsftDft 
£4. SmmUt U ^^U>^^r^K^*S^^^i__ 

#<o»DPS«r l l . 2S§£B<>: LfcOTiiit^I^ 1 



<mnm 

*k»AI*«*$;h,fca>ofc Q Jfe* 

[0 0 9 0] M1&W9 

KO^S^^^?2 5li%Ot#'>xfi/y-t^r^ 
ntWM^ C^y-fey^m, ^18 000 (tK 

8 0g/2 5mm-C$>of: 0 1 t 



-13- 



[0091] mmm i o 

^nb^UV^fi^Oft^^tC. #y ^ufuv^y 

inrtEggc *?>&») ] &fem \^iz$kft\t<£xmmm i 

SKtbfco #€>tt^tt»7^/UAott3»*tti 80g/ 
2 5mm-efcot 1 t IrI«(0^^ y a 

^ 2/ s*Wi\Zft IT 0 . 5 %CO^ y 1°<D^ /<^-7°mM 

mmi^=F<nmm*)Amm£titz 0 tut* xs9frijkr 



S'J 



[009 21 1 1 

^11 00 0 <*»*«3 ±tf«teS«J: 9»» ] 
^^^f^fJl 8 0 g/2 5mmt^ofc 0 l^6£#J 

-to 
[009 3J 
[^2] 





msmi 


nste#y8 




mmmio 




I 

-f 
J]/ 
A 


1 




i 


















6 


12 


5 


5 


5 






POEO (1596) 


POEO (15 96) 


POEO (25 96) 


PPG 


PPG 




8000 


8000 


8000 


3000 


1000 




1J9 


25.0 


11.9 


11.9 


11.9 


ff* (**m) 


40 


40 


40 


40 


40 


2* 




EVA 


EVA 


EVA 


EVA 


EVA 




35 


35 


35 


35 


35 


(/im) 


250 


250 


250 


250 


250 


(g/25mm) 


280 


no 


180 


180 


180 




















55 


55 


55 


55 


55 


i 


i 


Ox/MDKi (ft) 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 






5* 




m 


m 


m 


S!£ (/i m) 
















1 


0 


1 


0 


0 


2mmJ£LL 


0 


0 


0 


0 


0 


m 




0 


0 


0 


0 


0 




f^^ry^ (96) 


0.4 


0J5 


0.4 


0.5 


ao 















*2 :1VEO : **is^Tl'y-**i'?'aV\s>&m&& [0 rtI4xfl/>tW K««S^* (M*96)] 

ppg: i^y^Dtru>iry =3-^ 0 

*4 v-+3B«3(D lOOMfi^K^r^S^SI* cs*») 

[0 0 9 4] Jt&fflU T, K<D*1^$^1 5li%^t^r 



-14- 



7^;^M^«2 3 0 g/2 5mmtfcot 0 HJfe 
Wl<n*m&^V = >V^'^(F>ftt>*)K. 5 0 mm 2 CO 

(^®QOi£b#J 5 ax m) <7)^ y ^<D 1 0 %<D^®t£*f 
U 7 5 /im©>f^ Ks> haSfffft&twJVft&ilft: 
(jg;^ : 6 flt* : 6 0 0/tm) £/?!V>T 

[0 0 9 5] ittfc^ 2 

fil8 0g/2 5mmT^ofc 0 ISlfem EI«<D¥» 
Ufco «F9«*lc2ft<^^3i^s««Ufco U*»U WHO 

mx$>oit 0 u&»u *®^7k*ufc«^»*->y = 

[0 0 9 6] itttey 3 

mm<om&& 20 timt \^it^n±xmmm 1 £ ^ 

Ac 0 ^bn/c3te^^^/UA<D3te^fil 20g/25m 
|$ 4 0 /i mOA^^y^li^f 5 0 mm 2 

(DMm^^mm^xm^^ihtc^m^v = 

(it^ : 6^^^. : 6 0 0 jznu ) £r/EV^H 



^M^fi//) j-wfiU7KojSAiw#5^y = >m*$ 
\z±zmmmmtstLtc 0 tut. &&wnwsL&B&x 

[0097] Mem a 

mmwi<o&mmm*>mv>ffimz&^x, r^y^v* 
mi bft#<D*m^¥m»*^mmwmmtem7 4/i' 

ASrJKSUfc. »^>ixfc«;5Bf7>r^A(0«i#*tt4 5 o 
g/2 5mm-C*>ofc 0 HJ£0y 1 i: Htta^MlttV y =a 

^ttt^^Aoitn;:, 7k«Att**$n3&^ofc 0 
3) ic^-To 

[0 0 9 8] It^J 5 

A-EX-6 1 1] «r«ffiU, »&D*«:7. 2Ii^t 
^^U>^^r^-r KO*i^^^ 1 5li%<Ot^r 

ommnt ^itskft&±xmmm 1 

)fef7^;VA^f^fj:l 1 0g/2 5mraT^of: 0 

mmw \ tmm<D*mfr>v =*f>^&m^xnt&m 

U^i^&tWIUo Wll!l*^eA^H-C2 

tfmmztnz* tern? * *j*Mm*\ztmi,it*^te 
'\^;z2tti£o^ > ^) tc«Ffiy*<o«A^ 3 ^> y =» 
c^3] tc^-r 0 

„[J^Q9L9_] 

[^3] 



-15- 















1 

V 

to 






fife 


mm 


mm 








T i?U 






6 


5 


5 


0.1 


18 


V a -.INKS 
^* 




POEO (14 96) 


POEO (15 96) 


POEO (16 96) 


POEO (16 96) 


POEO (1696) 




10000 


8000 


8000 


8000 


6000 


SIT 


17J9 


1L9 


11.9 


1Z5 


19.1 


ff* (am) 


50 


40 


20 


40 


40 






EVA 


EVA 


EVA 


EVA 


EVA 




44 


35 


35 


35 


35 


WJ> (urn) 


350 


180 


250 


250 


300 


ft?** (K/25mm) 


230 


180 


120 


450 


110 


US 






1096) 










ESS (vm) 


75 


55 


40 


55 


55 


i 


1 


(ft) 


1 


2 


3 


0 


2 




7*7* .(96) 


10 


15 


0 


0 


0 










m 


m 


M 


95$ (u m) 


15 


15 












0 


0 


0 


0 


5 


2mmjeUl 


0 


0 


7 


0 


3 


?«5K?)^x^ Oft) 


0 


0 


0 


3 


0 




f$tk*y? (96) 


0 


0 


25 


21 


12 















PPG: #V ^ntfUvrUa-yWo 
*4: tta^*Uv-+amro 100MWfc*fr*SMillJi (£**) 



[oioo] ittt^g 6 

nmtWR it*Wlltl§l«©^*^ 
4. 81«HiU i/^W Ko*I^si 

v^r. mk^<o^mmm^m^ 30 mat u^sum 

Ii7 0g/2 5mmt*fcofc 0 IHKM l.OHMVflC^y a 

!>x/Ntfflv^tJflMi tB«©*ttTlMiUfc. flFHU 

ffiad>e> 1 c mi«o*sAjs*«$n, 6«:<o^^n 

SAi:#r>y ^xl^iasf f<o^«S$n 

^flE&n^ofc. ^6-h,fc«*«: »4) {C^i" 0 

[0101] Jttfeffll 7 
Utt^l 1 g>»T7^>^Ag>ffjj||c feV^r , J>» *r3 0 0 

- m miErufE&ffix*r~£x it mm<o^mxm^< 
7W1. 5<K>&>iH<Dmtt7 4/i'*$:ftsi^ ftmm 



0 . 2 2 11^ Ufe£l*l*£-C!HMI 1 <t 
fco »b*tfc*Si*7^/U^(03te4iy3tt2 5 0 g/25ra 

m\,^xmmmi tmm<Djjfcxmffivtio mm^^m 

Lfcj&»ofc 7tfc0^3.^iCj^5a^€> 1 . 2 c m^^tf)* 

^j4««-e*>ofc 0 «s«rAfl5U^iio¥«^y av 

[0 10 2] )£&M8 

nmwi<ow&7 4frj*<ottmz-&\i^x. 1^300 

/VEX-6 11) £r<£JSU mJmm&3. 6lig{Si 
U xfUVtW K^l^^l 5li%Wt^ 
•>xf uy-t^r^o tfl/^l^^llltt 1 5 

f 7^;u^(0|if ^(t 1 2 0 g/2 Smmt^ofcc H 

^1 =^^3i^«:fflv^-cjt*«i 



-16- 



[0103] jt^^y 9 

c^y-fey^, ^16200 (7K^^«tt5 



s^bfc 0 nhrLtz&m? j /^<D^m^jm 8o g /2 

[0 10 4] 
[^4] 













i 


I 








jjgg 












12 


10 


9 


6 






POEO (1596) 


POEO (15 96) 


POEO (15 96) 


POEO (40 96) 




8000 


8000 


8000 


6200 




17.9 


0.5 


34.4 


11.9 


BE* (*m) 


30 


40 


40 


40 






EVA 


EVA 


EVA 


EVA 




35 


35 


35 


35 


ff* (am) 


300 


300 


300 


250 


ttS* (K/25mm) 


70 


250 


120 


180 


£95 




as 










USS (/-em) 


30 


55 


55 


55 


i 

E 




o^©&n o&) 


1 


3 


0 


1 


^-f*o*5** .(96) 


0 


0 


0 


0 






* 


m 


M 


U 












*&A 


2mm 5fc88 


6 


0 


0 


7 


2mmJgUl 


3 


7 


0 


2 






0 


0 


0 


0 






12 


23 


21 


9 













*2:POBO:^-+>^U>'-^+*>^ahru>^S^ [0 rtlix* 1/ K<0sftfi£*( (fi«96)] 

ppg: «Hy^Pbru>>ry3-/v 0 

*4: Ote^tf'J^-+&«*tD lOO&ftglcatrS&ftj* 



[0 10 5] <^#itf>#fg> 
1) ) S#7>f/UA(0^37-DS®S355 4 OtrfljLft 

(n^6, ititfcfcm ] m#7*A'j*<Dm 

fr&*&m-r?mfe~1-Z>TWtf£<0 15 0m mi5< 
J±<Dm& (B) #**E-CK*-r5«ffl<01 8 0#im-e 

^3L^ffi^#aE-r«*fi««fow$ (a) * 



M<O8 0g/2 5mm^tfc5h 9=^tmt1&k 



-17- 



8, Jt««7, 8) ] *KS0I7B\ T^l/^ya- 

&as< tcufc 5 0 T/Mru>^y 

So 

[0 10 6] Hflg0!l8tiU 7/^l/y^yn-;^I^ 
#«>****:*«W"t?IR3W-*±l»«>3 0Sfi3Bi£< id 
Lfc^jTfcSo :<Dgi^f>, 3Ufc«8,fc*K 
>-^y =si-%km&to:<Otta&£>^k, <?y?± (» 

9) ] T/U^rU^y 13— /^fi^flcifKD^i^^^^r 

-*->r K<D*s^^^w-eiS5e-t-s±isiia?3 on 

So 



o, id] r^^ruv^y ^**-&*o^fi*$. 

5) ] SHI^O^*ft^«R-ciKKi-5±Mo 1 5 
IrttfcoTk !>x^oliHIH('pi:!>i/*iit* 

mm) \z$M&*u£i:z>ftm*QLKz> 9 **>\z* jttfe«4 

"Ctttt**dS4 0 0 g/2 5mm^t^5fc^ 3fe 
[0 10 7] 

^FaiHl^S'J^— ^O^aU 0 — 1 OOizmt 



7D V v^COJ^t 



(72) £W 



(72)38^# §*5JH f£ 



-18- 



1/2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 0-1 89504 

(43)Date of publication of application : 21.07.1998 



CouIntCL 


um i o 1 /on a 

HOIL Zl/304 






H01L 21/304 






pfio i 7 /no 






C09J 133/04 




(21)Application number 


: 08-347432 (71)Applicant 


: MITSUI CHEM INC 


(22)Date of filing : 


26.12.1996 (72)Inventor : 


HIRAI KENTARO 






FUJII YASUHISA 






KATAOKA MAKOTO 






FUKUMOTO HIDEKI 






IZUKAWA TSUKURU 



(54) BACK SIDE GRINDING METHOD FOR SEMICONDUCTOR WAFER AND 
PRESSURE-SENSITIVE ADHESIVE FILM USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent damage to a semiconductor wafer and 
prevent generation of microcrack and dimple, by using a pressure-sensitive 
adhesive film such that the hardness and thickness of a base film, the composition 
and thickness of a pressure-sensitive adhesive layer, and the pressure-sensitive 
adhesive force of the pressure-sensitive adhesive film are limited in specified 
ranges, respectively. 

SOLUTION: On one surface of a base film which has a protrusion with a height A 
of 10-100nm and a Shore D hardness of 40 or lower and a thickness B of 150- 
500nm (where 4A<B), a pressure-sensitive adhesive layer which contains an 
alkylacrylate-based pressure-sensitive adhesive polymer at 100 pts.wt., a 
crosslinking agent at 0.5-15 pts.wt. and an alkylene glycol, polymer, and has a 
thickness C of 30-1 00am (where 0.6A<C) is formed. The pressure- sensitive 
adhesive force of this pressure-sensitive adhesive film with respect to a SUS304- 
BA plate is specified to 80-400 g/mm. By using this pressure- sensitive adhesive 
film, damage to a wafer due to grinding stress on a back side is prevented, and no 
damage is generated at a chip level. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] An adhesion film is stuck on the circuit formation front face of a semi- 
conductor wafer, and grinding of the rear face of a semi-conductor wafer is carried 
out. Subsequently Are the rear-face grinding approach of the semi-conductor 
wafer which exfoliates an adhesion film, and it has at least one sort of height (A) 
10-100micrometer letter objects of a projection with which the circuit formation 
front face of this semi-conductor wafer was chosen from an electrode and defect 
circuit identification marking. This adhesion film 40 or less Shore D mold degree of 
hardness, thickness (B)150-500micrometer The acrylic-acid alkyl ester system 
binder polymer 100 weight section which has the functional group which can react 
to the piece front face of the base material film which is (however, 4 A<=B) with a 
(b) cross linking agent, The cross linking agent 0.5 which has two or more 
crosslinking reaction nature functional groups in (b) 1 molecule - 1 5 weight 
sections, The carbon number of an alkylene group (Ha) And the alkylene glycol 
polymer of 3-4, And the carbon number of the oxyethylene-alkylene group whose 
rate of copolymerization of ethyleneoxide is 30 or less % of the weight contains per 
[ 1 ] sum 100 weight section of (b) and (b) - 30 weight sections for at least one 
sort of alkylene glycol system polymers chosen from the oxy-alkylene copolymer 
of 3-4. Thickness (C) The rear-face grinding approach of the semi-conductor 
wafer which a 30-100 micrometers (however, 0.6 A<=C) binder layer is formed, and 
is characterized by the adhesion over the SUS304HBA plate of this adhesion film 
being 80-400g / 25mm. 

[Claim 2] The rear-face grinding approach of the semi-conductor wafer according 
to claim 1 characterized by the height (A) of the letter object of a projection being 
25-100 micrometers. 

[Claim 3] The rear-face grinding approach of a semi-conductor wafer according to 
claim 1 that it is characterized by being a kind of polymer with which the 

polypropyleneglycol and the rate of copolymerizatipn of ethyleneoxide .were 

chosen from the oxyethylene-oxypropylene copolymer whose alkylene glycol 
system polymer is 30 or less % of the weight at least. 

[Claim 4] The rear-face grinding approach of a semi-conductor wafer according to 
claim 1 that the carbon number of an oxyethylene-alkylene group is characterized 
by the rate of copolymerization of the ethyleneoxide of the oxy-alkylene copolymer 
of 3-4 being 20 or less % of the weight. 
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[Claim 5] The rear-face grinding approach of the semi-conductor wafer according 
to claim 1 characterized by the content of an alkylene glycol system polymer being 
5-20 weight section. 

[Claim 6] The rear-face grinding approach of a semi-conductor wafer given in any 
1 term of claims 1-5 characterized by the molecular weight of an alkylene glycol 
system polymer being 2000-20000 (it converting from a hydroxyl value and the 
number of functional groups). 

[Claim 7] The rear-face grinding approach of a semi-conductor wafer given in any 
1 term of claims 1-5 characterized by the molecular weight of an alkylene glycol 
system polymer being 6000-20000 (it converting from a hydroxyl value and the 
number of functional groups). 

[Claim 8] It is the adhesion film for rear-face grinding of the semi-conductor wafer 
stuck on the circuit formation front face in case grinding of the rear face of a 
semi-conductor wafer is carried out. It has at least one sort of height (A)10- 
lOOmicrometer letter objects of a projection with which the circuit formation front 
face of this semi-conductor wafer was chosen from an electrode and defect circuit 
identification marking. This adhesion film 40 or less Shore D mold degree of 
hardness, thickness (B)1 50-500micrometer The acrylic-acid alkyl ester system 
binder polymer 100 weight section which has the functional group which can react 
to the piece front face of the base material film which is (however, 4 A<=B) with a 
(b) cross linking agent, The cross linking agent 0.5 which has two or more 
crosslinking reaction nature functional groups in (b) 1 molecule - 15 weight 
sections, The carbon number of an alkylene group (Ha) And the alkylene glycol 
polymer of 3-4, And the carbon number of the oxyethylene-alkylene group whose 
rate of copolymerization of ethyleneoxide is 30 or less % of the weight contains per 
[ 1 ] sum 1 00 weight section of (b) and (b) - 30 weight sections for at least one 
sort of alkylene glycol system polymers chosen from the oxy-alkylene copolymer 
of 3-4. Thickness (C) Adhesion film for rear-face grinding of the semi-conductor 
wafer which a 30-100 micrometers (however, 0.6 A<=C) binder layer is formed, and 
is characterized by the adhesion over the SUS304-BA plate of this adhesion film 
being 80-400g / 25mm. 

[Claim 9] The adhesion film for rear-face grinding of the semi-conductor wafer 
according to claim 8 characterized by the height (A) of the letter object of a 
projection being 25-100 micrometers. 

[Claim 10] The adhesion film for rear-face grinding of the semi-conductor wafer 
according to claim 8 with which an alkylene glycol system polymer is characterized 
by being a kind of polymer chosen from the oxyethylene-oxypropylene copolymer a 
polypropylene glycol and whose rate of copolymerization of ethyleneoxide are 30 or 
less % of the weight at least. 

[Claim 1 1] The adhesion film for rear-face grinding of the semi-conductor w afer 
according to claim 8 with which the carbon humber~of an oxyethylene-alkylene 
group is characterized by the rate of copolymerization of the ethyleneoxide of the 
oxy-alkylene copolymer of 3-4 being 20 or less % of the weight. 
[Claim 12] The adhesion film for rear-face grinding of the semi-conductor wafer 
according to claim 8 characterized by the content of an alkylene glycol system 
polymer being 5-20 weight section. 
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[Claim 13] The adhesion film for rear-face grinding of a semi-conductor wafer 
given in any 1 term of claims 8-12 characterized by the molecular weight of an 
alkylene glycol system polymer being 2000-20000 (it converting from a hydroxyl 
value and the number of functional groups). 

[Claim 14] The adhesion film for rear-face grinding of a semi-conductor wafer 
given in any 1 term of claims 8-12 characterized by the molecular weight of an 
alkylene glycol system polymer being 6000-20000 (it converting from a hydroxyl 
value and the number of functional groups). 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web.cgi_ejue?u=http%3A%2F%2Fvwm4.ipdl.... 2005/04/26 



JP,10-189504,A 



1/31 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the adhesion film for rear-face 
grinding of the semi-conductor wafer used for the rear-face grinding approach of a 
semi-conductor wafer, and its approach, in detail f it be relate with the approach of 
carry out grinding of the rear face of the semi-conductor wafer which have at 
least one sort of letter objects of a projection chose as the near field ( henceforth 
a wafer front face ) where the integrated circuit be incorporated from the specific 
electrode ( henceforth a high bump electrode ) and the defect circuit identification 
marking ( henceforth an ink dot ) of height and with which breakage , 
contamination , etc. tend to take place , and the adhesion film of a semi-conductor 
wafer for rear face grinding which use for the approach . An adhesion film is 
directly stuck on the front face of the semi-conductor wafer which has this letter 
object of a projection through a binder layer in more detail, and it is related with 
the adhesion film for semi-conductor wafer rear-face grinding used for the 
approach of carrying out the grinding process of other fields (henceforth a wafer 
rear face) of this wafer, and this approach. 
[0002] 

[Description of the Prior Art] Usually, after a semiconductor integrated circuit 
slices a high-purity-silicon single crystal etc., uses it as a wafer, it incorporates an 
integrated circuit by the ion implantation, etching, etc., carries out grinding of the 
rear face of a wafer by grinding, polishing, wrapping, etc. further and makes 
thickness of a wafer thin to about 100-600 micrometers, it is manufactured by the 
approach of carrying out dicing and chip-izing. The approach of sticking the 
adhesion film for semi-conductor wafer rear-face grinding on a wafer front face, 
and protecting it through the binder layer, in these processes, in order to prevent 
breakage of a semi-conductor wafer at the time of the grinding on the rear face of 
a wafer or to make a grinding process easy is used. 

[0003] First, the adhesion film for semi-conductor wafer rear-face grinding is stuck 
on a wafer front face, and, specifically, grinding of the wafer rear face is carried 
out. After grinding is completed, this film is exfoliated and it shifts to degree 
processes, such as a dicing process. When it was going to carry out grinding of the 
rear face of a semi-conductor wafer and was going to carry out grinding of the 
rear face of a semi-conductor wafer with large surface irregularity by such 
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approach, there was a problem which a wafer damages with the stress at the time 
of grinding. There are vacuum evaporationo film, such as coating layers, such as 
polyimide, oxidization silicon film, and a silicon nitride film, a scribe line, etc. in a 
semi-conductor wafer, and, sometimes, a level difference may actually be set to 50 
micrometers or more. As a means to solve such a problem, the film for wafer 
processing characterized by coming to prepare a binder in the front face of a base 
material sheet whose Shore D mold degree of hardness is 40 or less is indicated 
by JP,61-10242,A. In the example of this invention, rear-face polish of the silicon 
wafer whose surface irregularity difference is 50 micrometers is actually performed 
especially satisfactory (there being nothing breakage). 

[0004] Moreover, the tape with adhesion material made with the quality of the 
material of a rubber system is adhered to the front face of a semi-conductor 
wafer, said tape is cut into JP,61-141 142,A, said tape is fixed to a chuck, and the 
grinding approach of the semi-conductor wafer characterized by carrying out 
grinding of the rear face of said semi-conductor wafer with a grinding stone is 
indicated. In this invention, rear-face grinding of a wafer which has the level 
difference of about 10-80 micrometers especially produced by the coating layer by 
polyimide etc. on a front face is performed especially satisfactory (there being 
nothing breakage). 

[0005] Furthermore, the film for wafer processing with which it comes to arrange a 
binder layer on the piece front face of a base material film whose Shore D mold 
degree of hardness is 40 or less is indicated by WO 85/No. 05734 official report, 
and the film for wafer processing which one or more sorts chosen from the group 
which consists of an Nonion system surface active agent and an ethylene glycol 
derivative into a binder layer as the third invention come to contain is indicated. 
Also in the example of this invention, rear-face polish of the silicon wafer whose 
surface irregularity difference is actually 50 micrometers is performed especially 
satisfactory (there being nothing breakage). Moreover, after treatment, such as 
washing after removing this film for wafer processing, is indicated to be able to 
carry out simply. 

[0006] The semi-conductor wafer currently indicated by the above-mentioned 
invention has the about 50-micrometer concavo-convex difference produced by 
vacuum evaporationo film, such as coating layers, such as polyimide, oxidization 
silicon film, and a silicon nitride film, a scribe line, etc. on the circuit. However, 
about 10% of the semi-conductor wafer front face is only dented, and the top- 
most vertices of heights are comparatively smooth. Usually, the area of 
comparatively smooth heights occupies about 90% on the front face of a wafer. 
The adhesion film indicated by the above-mentioned invention is applied to the 
rear-face grinding of such a semi-conductor wafer. 

[0007] In recent years, the front face of a semi-conductor wafer is diversified, 
even if it does not damage, breakage (henceforth a micro crack) on chip level 
arises, or the wafer of the wafer [ itself ] which has the shape of surface type in 
which some binders tend to remain is increasing in number. For example, the 
wireless bonding method called flip chip mounting is being adopted with the 
lamination of packaging, the formation of few area of a chip component-side 
product, etc., and the semi-conductor wafer which has the high bump electrode of 
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the letter of a projection whose height is 10-100 micrometers as a wafer which 
has a chip suitable for such a wireless bonding method etc. is produced 
increasingly. Moreover, before carrying out grinding of the rear face of a semi- 
conductor wafer with diversification of the production process of a semiconductor 
chip, the chip of a semi-conductor wafer front face is inspected, and after 
attaching to a defect chip the ink dot of the letter of a projection whose height is 
10-100 micrometers, the process of performing rear-face grinding of a semi- 
conductor wafer is being adopted. 

[0008] when grinding of the rear face of the semi-conductor wafer which have a 
letter object of a projection like the above-mentioned high bump electrode or an 
ink dot whose height be 10-100 micrometers on a front face be carried out , with 
the above conventional adhesion films , it might fully be unable to correspond , and 
depending on terms and conditions , such as magnitude of a wafer , thickness after 
grinding , and grinding conditions , the micro crack might arise to these some 
wafers , and this wafer might be completely damaged to it . 
[0009] Moreover, even if breakage did not arise, under the effect of said letter 
object of a projection, it carried out denting the part of the rear face 
corresponding to the surface letter object of a projection (henceforth a dimple) 
etc., and the thickness precision of after grinding and a wafer worsened, and 
degree processes, such as dicing, might be affected and it might become the cause 
of a poor product, furthermore, when exfoliating an adhesion film from the wafer 
after grinding, some binders might remain on the surface of the wafer (the paste 
remainder is called hereafter), and the wafer front face might be polluted — [ — 
this contamination poses especially a problem, when it is generated around the 
letter object of a projection in many cases and is generated around the high bump 
electrode mentioned later, in adhering around an ink dot (on a defect chip), it is 
satisfactory as a matter of fact, but since it may become the cause which shifts to 
other normal parts at the time of wafer surface washing etc., and produces 
secondary pollution even in this case, how to twist contamination is desirable — ] . 
This contamination was based on extent and removing might become inadequate 
also with the binder indicated by the third invention of the above and WO 85/No. 
05734 official report. Water permeated between the wafer front face and the binder 
layer into the rear-face grinding of a semi-conductor wafer, and it originated in it, 
and the wafer might be damaged, and grinding waste might permeate with water 
and the wafer front face might be polluted further again. 

[0010] Although there are the above problems, it not only does not damaging a 
wafer, but the micro crack in chip level not arising, improvement in the further low 
stain resistance on the front face of a wafer and the thickness precision after 
grinding, etc. are increasingly required of the skill level of the grinding approach 
with high-performance-izing of a chip, diversification of packaging, low-cost-izing, 
etc. 

[001 1] The resist of fixed thickness is applied to the front face of a semi- 
conductor wafer in the present condition, and an adhesion film is stuck after 
making the height of the letter object of a projection small, and losing heights 
completely or. rear-face grinding being performed or Rear-face grinding is not 
performed only by resist spreading, and rational approaches, such as using a lot of 
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solvents at the time of the badness of the workability of resist spreading, resist 
spreading, and removal, are not necessarily performed. Moreover, the resist 
method may be inapplicable to the rear-face grinding of a wafer which has an ink 
dot. The rational rear-face grinding approach that it was especially suitable for a 
front face like a high bump electrode or an ink dot in such a situation to the semi- 
conductor wafer which has the letter object of a projection whose height is 1CM00 
micrometers is desired. 
[0012] 

[Problem(s) to be Solved by the Invention] The purpose of this invention faces 
carrying out grinding of the rear face of the semi-conductor wafer which has the 
letter object of a projection whose height, such as a high bump electrode and 

an ink dot, is 10-100 micrometers on a front face in view of the above-mentioned 
problem, and is to offer the rear-face grinding approach of a semi-conductor wafer 
that breakage prevention of a semi-conductor wafer, a micro crack and generating 
prevention of a dimple, the pollution control of a semi-conductor wafer front face, 
etc. can be planned, and the adhesion film for rear-face grinding used for the 
approach. 
[0013] 

[Means for Solving the Problem] The result to which this invention persons 
examined wholeheartedly the effective approach of carrying out grinding of the 
rear face of the semi-conductor wafer which has a specific letter object of a 
projection at the front face, Even if the letter object of a projection whose 
height, such as a high bump electrode and an ink dot, is 10-100 micrometers is 
formed in the surface circuit of a semi-conductor wafer The adhesion of the 
degree of hardness of a base material film, thickness, a presentation and thickness 
of a binder layer, and an adhesion film is limited to the specific range, respectively. 
And it resulted in a header and this invention that the adhesion film which limited 
three persons of the height (A) of said letter object of a projection, the thickness 
(B) of a base material film, and the thickness (C) of a binder layer to specific 
relation was adopted, and the above-mentioned purpose could attain by sticking it 
on the circuit formation front face of a semi-conductor wafer. 

[0014] This invention sticks an adhesion film on the circuit formation front face of 
a semi-conductor wafer, and carries out grinding of the rear face of a semi- 
conductor wafer. Namely, subsequently Are the rear-face grinding approach of the 
semi-conductor wafer which exfoliates an adhesion film, and it has at least one 
sort of height (A)10-100micrometer letter objects of a projection with which the 
circuit formation front face of this semi-conductor wafer was chosen from an 
electrode and defect circuit identification marking. This adhesion film 40 or less 
Shore D mold degree of hardness, thickness (B)1 50-500micrometer The acrylic- 
acid alkyl ester system binder polymer 100 weight section which has the functional 
group which can react to the piece front face of the base material film which is 
(however, 4 A<=B) with a (b) cross linking agent, The cross linking agent 0.5 which 
has two or more crosslinking reaction nature functional groups in (b) 1 molecule - 
15 weight sections, The carbon number of an alkylene group (Ha) And the alkylene 
glycol polymer of 3-4, And the carbon number of the oxyethylene-alkylene group 
whose rate of copolymerization of ethyleneoxide is 30 or less % of the weight 
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contains per [ 1 ] sum 1 00 weight section of (b) and (b) - 30 weight sections for at 
least one sort of alkylene glycol system polymers chosen from the oxy-alkylene 
copolymer of 3-4. Thickness (C) It is the rear-face grinding approach of the semi- 
conductor wafer which a 30-100 micrometers (however, 0.6 A<=C) binder layer is 
formed, and is characterized by the adhesion over the SUS304-BA plate of this 
adhesion film being 80-400g / 25mm. Moreover, other invention of this invention is 
adhesion films for semi-conductor wafer rear-face grinding used for said invention. 

[0015] The description of this invention is to use the adhesion film which limited 
three persons of the height (A) of the letter object of a projection formed in using 
the adhesion film which limited the adhesion of the degree of hardness of a base 
material film, thickness, a presentation and the thickness of a binder layer, and an 
adhesion film to the specific range, respectively, and the circuit formation front 
face of a semi-conductor wafer, the thickness (B) of a base material film, and the 
thickness (C) of a binder layer to specific relation. 

[0016] According to this invention, it faces carrying out grinding of the rear face of 
a semi-conductor wafer, and height, such as a high bump electrode and defect 
circuit identification marking, originates in grinding stress on the back on it, even if 
no less than 10-100 micrometers of a certain letter objects of a projection are 
formed in the front face of this semi-conductor wafer, and a wafer is not not only 
damaged, but does not produce breakage (micro crack) on chip level. Moreover, 
since there is no paste remainder after exfoliating an adhesion film, there is also no 
generating of the dimple which does not pollute the front face of a semi-conductor 
wafer upwards, and originates in the letter object of a projection. Furthermore, 
there are not breakage of the wafer resulting from water invading between the 
front face of a semi-conductor wafer and a binder layer and contamination on the 
front face of a wafer, either. It is not necessary to use a resist with a natural thing, 
and the effectiveness that it can carry out simple [ of the process ] is also done 
so. 

[001 7] In addition, the high bump electrode as used in the field of this invention is 
formed in the front face of a semi-conductor wafer with a circuit as an electrode 
which was suitable when a semiconductor chip was mounted by the wireless 
bonding methods, such as flip chip mounting. Usually, since a pewter etc. is used 
for the semiconductor chip which has a high bump electrode on a printed-circuit 
base with this electrode and direct continuation is carried out, this electrode has 
height of about 10-100 micrometers. The semi-conductor wafer which has such a 
high bump electrode is presenting the condition (letter object of a projection) that 
only the electrode section of a circuit projected compared with the conventional 
thing. This configuration has various configurations with the formation approach of 
the shape of cylindrical, a prismatic form, and a mushroom, etc. and a bump, the 
engine performance required of a chip. 

[0018] Moreover, the ink dot as used in the field of this invention is the mark 
attached on the defect circuit, in order to inspect and sort out the circuit (chip) 
formed in the front face of a semi-conductor wafer and to identify a defect circuit. 
Usually, it is the thing of the shape of a cylinder colored with coloring matter, such 
as red with a diameter [ of 0.1 -2mm ], and a height of about 10-100 micrometers. 
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It is in the condition (letter object of a projection) that the part of an ink dot 
projected. Letter objects of a projection, such as a high bump electrode and an ink 
dot, will be projected by the part of less than 10% extent of the whole surface 
product of a semi-conductor wafer front face in said height. This invention is 
applied to the semi-conductor wafer which has the shape of this surface type. 
[0019] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
This invention is an adhesion film used for the method of sticking on the front face 
of the semi-conductor wafer which has the letter object of a projection at least 
one sort of whose height (A) chosen from a high bump electrode and defect circuit 
identification marking in the adhesion film for rear-face grinding of the semi- 
conductor wafer with which the binder layer was formed in the piece front face of 
a base material film is 10-100 micrometers directly, and performing rear-face 
grinding, and this approach. 

[0020] The adhesion film for rear-face grinding of the semi-conductor wafer of this 
invention is manufactured by applying an acrylic-acid alkyl ester system binder 
polymer, a cross linking agent, an alkylene glycol system polymer, the other 
solutions that contain other additives if needed, or emulsion liquid (henceforth 
[ these are named generically and ] binder coating liquid), drying on the piece front 
face of a base material film or an exfoliation film, and forming a binder layer in it. 
[0021] When forming a binder layer in the piece front face of a base material film, 
in order to protect from contamination resulting from an environment etc., it is 
desirable to stick an exfoliation film on the front face of a binder layer. Moreover, 
when forming a binder layer in the piece front face of an exfoliation film, the 
approach of imprinting a binder layer to a base material film is taken. Whether 
binder coating liquid is applied to which piece front face of a base material film and 
an exfoliation film determines in consideration of the thermal resistance of a base 
material film and an exfoliation film, and the stain resistance of a semi-conductor 
wafer front face. For example, when the thermal resistance of an exfoliation film is 
superior to that of a base material film, after preparing a binder layer in the front 
face of an exfoliation film, it imprints to a base materiaf film. When thermal 
resistance is excellent in the EQC or the base material film, a binder layer is 
prepared in the front face of a base material film, and an exfoliation film is stuck on 
the front face. 

[0022] However, the adhesion film for semi-conductor wafer rear-face grinding has 
the desirable approach of using a heat-resistant good exfoliation film, and applying 
binder coating liquid to the front face, drying on it, and forming a binder layer, in 
order to plan the pollution control of the semi-conductor wafer front face by the 
binder layer in consideration of being stuck on a semi-conductor wafer front face 
through the front face of the binder layer which exposes an exfoliation film when it 
exfoliates. 

[0023] As a base material film used by this invention, the base material film whose 
Shore D mold degree of hardness is 40 or less is used. The base material film 
whose Shore D mold degree of hardness of this invention is 40 or less is the film 
which carried out fabrication of the raw material resin whose Shore D mold degree 
of hardness specified to ASTM-D -2240 is 40 or less to the shape of a film, or a 
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film which has the engine performance equivalent to it. When the Shore D mold 
degree of hardness becomes large, in rear-face grinding, a wafer is locally damaged 
on chip level, or it sometimes damages [ a (micro crack) and ] completely. 
Moreover, thickness variation (a dimple is called hereafter), like the rear face 
corresponding to the letter object of a projection becomes thin locally may be 
produced. Breakage and the micro crack of a wafer affect the yield of a chip 
directly, and generating of a dimple has a bad influence on the electrical property 
of the chip obtained depending on extent, or has loam Lycium chinense in breakage 
of the chip in the dicing process of degree process etc. 

[0024] As raw material resin whose Shore D mold degree of hardness is 40 or less, 
ethylene-vinylacetate copolymer resin, ethylene-ethyl acrylate copolymer resin 
and those derivatives, soft polyvinylchloride resin, various synthetic rubber, etc. 
are raised. These resin may contain a stabilizer, lubricant, the anti-oxidant, the 
pigment, the antiblocking agent, the plasticizer, etc. if needed. 

[0025] moreover, as the film which carried out fabrication of the raw material resin 
whose Shore D mold degree of hardness is 40 or less to the shape of a film, and a 
film which has the equivalent engine performance Fabrication of the raw material 
resin whose Shore D mold degree of hardness is 40 or less is not only carried out 
to the shape of a film. Various additives, such as a plasticizer, other resin, etc. are 
mixed to the film which blended other resin (the Shore D mold degree of hardness 
— this invention — being out of range), and resin with the Shore D mold degree of 
hardness out of range [ this invention ]. By carrying out fabrication, it is the 
obtained film and has the physical properties according to the film which carried 
out fabrication of the raw material resin whose Shore D mold degree of hardness 
specified to ASTM-D -2240 is 40 or less to the shape of a film. It is judged by the 
elastic modulus of a base material film, the measurement result of the Shore D 
mold degree of hardness of the sample which was made to carry out laminating 
melting of the base material film, without putting air using a heat press etc., and 
obtained it, etc. whether it has the physical properties according to the film which 
carried out fabrication of the raw material resin whose Shore D mold degree of 
hardness is 40 or less to the shape of a film. 

[0026] When adding various additives, such as a plasticizer, on a base material film 
(in the case [ Especially ] of soft polyvinylchloride resin), it shifts to a binder layer, 
and the property of a binder layer may be changed or an additive may pollute a 
wafer front face. In such a case, it is desirable to establish a barrier layer between 
a base material film and a binder layer. 

[0027] A base material film may be unHayer body, or may be a layered product. 
The thickness (B) of a base material film is 150-500 micrometers. This better ** is 
250-500 micrometers. However, when the height (A) of the letter object of a 
projection of the above-mentioned semi-conductor wafer front face is set to 10- 
100 micrometers, the thickness (B) of a base material film and (A) need to have 
the relation it is unrelated 4 A<=B. When a base material film becomes thin, a 
micro crack may be produced in rear-face grinding, or it may damage completely. 
Moreover, a dimple may be produced. If it becomes thick, the productivity of a 
base material film will be affected and it will lead to a manufacture increase in cost. 
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[0028] Although the thickness variation of a base material film seldom affects the 
local thickness variation (dimple) of the wafer after rear-face grinding, it affects 
overall thickness variation. As for this viewpoint to a base material film, it is 
desirable to be manufactured with the thickness variation of about ##5% of the 
average thickness Mino within the limits. Still more preferably, it is less than **3%, 
and is less than ##2% more preferably. The thickness variation said here is a thing 
[ as opposed to / a thing / the average thickness at the time of measuring the 
sample of the magnitude of about 10cm around extracted at random for about 1cm 
of every direction ] of variation. 

[0029] Moreover, the laminating of a film harder than this and the film with which 
the Shore D mold degree of hardness specifically exceeds 40 may be carried out 
to the field of the opposite side of the field in which the binder layer of a base 
material film is prepared. The increase of rigidity, attachment workability, and 
exfoliation workability of the adhesion film for semi-conductor wafer rear-face 
grinding are improved by that. 

[0030] Moreover, when using the adhesion film for semi-conductor wafer rear-face 
grinding also in the case of the etching processing by the etching reagent given 
after carrying out grinding of the rear face of a semi-conductor wafer and 
protecting the front face of a semi-conductor wafer succeedingly at it, it is 
desirable to use the base material film excellent in chemical resistance. The 
laminating of the chemical-resistant film may be carried out to the binder layer and 
the opposite side of a base material film. For example, it is carrying out the 
laminating of the polypropylene film excellent in chemical resistance etc. 
[0031] In order to raise the adhesive strength of a base material film and a binder 
layer, it is desirable to perform corona discharge treatment or a chemical 
treatment to the field in which the binder layer of a base material film is prepared. 
Moreover, an under coat agent may be used between a base material film and a 
binder layer. 

[0032] The base material film of this invention can be manufactured with well- 
known techniques, such as the calender method, a T-die extrusion method, and a 
tubular film process. In these, if productivity, the thickness precision of the film 
obtained, etc. are taken into consideration, manufacturing with a T-die extrusion 
method is desirable. 

[0033] As an exfoliation film used for this invention, synthetic-resin films, such as 
polypropylene and polyethylene terephthalate, are mentioned. That by which 
siliconization etc. was given to the front face if needed is desirable. The thickness 
of an exfoliation film is usually 10-2000 micrometers. It is 30-100 micrometers 
preferably. 

[0034] The binder coating liquid used for this invention is the cross linking agent 
which has a cross-linking functional group for raising the acrylic-acid alkyl ester 
system binder polymer and cohesive force which are the fundamental component, 
or adjusting adhesion in [ two or more ] 1 molecule, a solution containing a specific 
alkylene glycol system polymer, or emulsion liquid. 

[0035] By making acrylic-acid alkyl ester and/or alkyl methacrylate ester into the 
main monomer, the acrylic-acid alkyl ester system binder polymer used for this 
invention copolymerizes the comonomer #### monomer mixture which has a cross 
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linking agent and the functional group which can react, and is obtained. 
[0036] Any, such as a solution and emulsion liquid, are sufficient. as the liquid 
(henceforth, binder base resin) containing an acrylic-acid alkyl ester system binder 
polymer. 

[0037] As a main monomer, a methyl acrylate, a methyl methacrylate, an ethyl 
acrylate, ethyl methacrylate, butyl acrylate, methacrylic-acid butyl, 2-ethylhexyl 
acrylate, 2-ethylhexyl methacrylate, etc. are mentioned. These may be used 
independently, and may mix and use two or more sorts. As for the amount of the 
main monomer used, it is desirable to usually be contained in 60 - 99% of the 
weight of the range in the total amount of all the monomers used as the raw 
material of a binder polymer. 

[0038] As a comonomer which carries out copolymerization to the above- 
mentioned main monomer and which has a cross linking agent and the functional 
group which can react An acrylic acid, a methacrylic acid, an itaconic acid, 
mesaconic acid, a citraconic acid, A fumaric acid, a maleic acid, itaconic-acid 
monoalkyl ester, mesaconic acid monoalkyl ester, Citraconic-acid monoalkyl ester, 
fumaric-acid monoalkyl ester, Maleic-acid monoalkyl ester, acrylic-acid-2- 
hydroxyethyl, methacrylic-acid-2-hydroxyethyl, acrylamide, methacrylamide, 
TASHARU-butylamino ethyl acrylate, TASHARU-butylamino ethyl methacrylate, 
etc. are mentioned. Copolymerization of these kinds may be carried out to the 
above-mentioned main monomer, and copolymerization of the two or more sorts 
may be carried out. As for the above-mentioned cross linking agent and the 
amount of the comonomer used which has the functional group which can react, it 
is desirable to usually be contained in 1 - 40% of the weight of the range in the 
total amount of all the monomers used as the raw material of a binder polymer. 
[0039] In this invention, the specific comonomer (a polymerization nature 
surfactant is called hereafter) which has the property as a surfactant other than a 
comonomer to have the main monomer and cross linking agent which constitute 
the above-mentioned binder polymer, and the functional group which can react 
may be copolymerized. While a polymerization nature surfactant has the main 
monomer and a comonomer, and the property to copolymerize, when carrying out 
the emulsion polymerization of it, it has the operation as an emulsifier. When the 
binder polymer which carried out the emulsion polymerization using the 
polymerization nature surfactant is used, the contamination to the wafer front face 
by the surfactant does not usually arise. Moreover, when the slight contamination 
resulting from a binder layer arises, it becomes possible by rinsing a wafer front 
face to remove easily. 

[0040] the thing [Dai-Ichi Kogyo Seiyaku Co., Ltd. make which introduced 1- 
propenyl radical of polymerization nature into the benzene ring of the 
polyoxyethylene nonylphenyl ether as an example of such a polymerization nature 
surface active agent, for example — ; Aqualon RN-10 — said — RN-20 — said — 
RN-30 and this RN-50 grade] — Thing [Dai-Ichi Kogyo Seiyaku Co., Ltd. make 
which introduced 1-propenyl radical of polymerization nature into the benzene ring 
of the ammonium salt of the sulfate of the polyoxyethylene nonylphenyl ether; 
Aqualon HS-10, this HS-20 grade], And the thing [; radio-and-TV mull [ by Kao 
Corp. ] S-120A, this S-180A], etc. of the sulfo succinic-acid diester system which 



http:/ / vmw4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLejje 



2005/04/26 



JP,10-189504,A 



10/31 ^— v 



has polymerization nature 2 association in intramolecular etc. is mentioned. 
[0041] Polyfunctional monomers, such as a monomer and a divinylbenzene with 
polymerization nature duplex association of the monomer and vinyl acetate which 
furthermore had the functional group of self-cross-linking, such as metaglycidyl 
acrylate, glycidyl methacrylate, isocyanate ethyl acrylate, isocyanate ethyl 
methacrylate, 2-(1-aziridinyl) ethyl acrylate, and 2-(1-aziridinyl) ethyl 
methacrylate, if needed, acrylonitrile, styrene, etc., acrylic-acid vinyl, methacrylic- 
acid vinyl, an acrylic-acid allyl compound, and a methacrylic-acid allyl compound, 
etc. may be copolymerized. 

[0042] Although known various approaches, such as a solution polymerization 
method, a suspension-polymerization method, and an emulsion-polymerization 
method, are employable as an approach of carrying out the polymerization of the 
binder polymer, it is necessary to take into consideration the effect of the 
cohesive force on the binder accompanying the molecular weight of a binder 
polymer and it which are obtained. When that the polymer of the amount of 
macromolecules is obtained among these polymerization methods, spreading, the 
environmental pollution in a desiccation process, spreading nature, etc. are taken 
into consideration, an emulsion-polymerization method is desirable. 
[0043] although a radical polymerization, anionic polymerization, cationic 
polymerization, etc. are mentioned as a polymerization reaction mechanism of a 
binder polymer — the effect of the manufacturing cost of a binder, and the 
functional group of a monomer, the effect of the ion to a semi-conductor wafer 
front face, etc. — etc. — if it #*, it is desirable to carry out a polymerization 
according to a radical polymerization. In case a polymerization is carried out by the 
radical polymerization reaction, the azo compound of - azobis-2-methyl 
butyronitrile, and inorganic peroxide [, such as organic peroxide, such as benzoyl 
peroxide, acetyl peroxide, isobutyryl peroxide octanoyl peroxide, G TASHARU- 
butyl peroxide, and G TASHARU-amyl peroxide ammonium persulfate, potassium 
persulfate, and sodium persulfate, ], 2, and 2 -azobisisobutyronitril, 2, and 2 '4, 4 - 
azobis-4-SHIANOBA relic acid etc. is mentioned as a radical polymerization 
initiator. 

[0044] When carrying out a polymerization by the emulsion-polymerization method, 
the azo compound which had a carboxyl group in the intramolecular of inorganic 
peroxide [, such as water-soluble ammonium persulfate, potassium persulfate, and 
sodium persulfate ], same 4 [ water-soluble ], and 4'-azobis-4-SHIANOBA relic 
acid is desirable in these radical polymerization initiators. If the effect of the ion 
to a semi-conductor wafer front face is taken into consideration, the azo 
compound which had a carboxyl group in the intramolecular of ammonium 
persulfate, 4, and 4'-azobis-4-SHIANOBA relic acid ** is still more desirable. 
Especially the azo compound that had a carboxyl group in the intramolecular of 4 
and 4-azobis-4-SHIANOBA relic acid ** is desirable. 

[0045] The cross linking agent which has the functional group of cross-linking used 
for this invention in [ two or more ] 1 molecule makes it react with the functional 
group which a binder polymer has, and it is used in order to adjust adhesion and 
cohesive force. As a cross linking agent, it is isocyanate system compounds, such 
as epoxy compound, such as sorbitol polyglycidyl ether, polyglycerol polyglycidyl 
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ether, pentaerythritol polyglycidyl ether, diglycerol polyglycidyl ether, glycerol 
polyglycidyl ether, neopentyl glycol diglycidyl ether, and RESORUSHIN diglycidyl 
ether, tetramethylene dHsocyanate, hexamethylene dHsocyanate, toluene 
diisocyanate 3 addition product of trimethylol propane, and the poly isocyanate, 
and [0046]. Trimethylol propane-tree beta-aziridinyl propionate, 
Tetramethylolmethane-tree beta-aziridinyl propionate, N, the N'-diphenylmethane 
-4, a 4 -screw (1-aziridine carboxyamide), The N and N -hexamethylene -1, 6- 
screw (1-aziridine carboxyamide), Melamine system compounds, such as aziridine 
system compounds, such as N and N'-toluene -2, 4-screw (1-aziridine 
carboxyamide), and trimethylol propane-tree beta-(2-methylaziridine) propionate, 
and a hexamethoxy methylol melamine, etc. are mentioned. 

[0047] These may be used independently and may use two or more sorts together. 
The contamination which originates in a binder layer in the above-mentioned cross 
linking agent depending on the configuration of the letter object of a projection of a 
semi-conductor wafer front face by the rate of an epoxy cross-linking agent of 
crosslinking reaction being slow, and the cohesive force of a binder layer becoming 
low when a reaction does not fully advance may arise. Therefore, in case a 
monomer with the amine system functional group which contains catalysts, such as 
an amine, or has a catalysis suitably is copolymerized in a binder polymer or a 
cross linking agent is used, it is desirable to use together the aziridine system 
cross linking agent which has a property as an amine. 

[0048] The number of functional groups in a cross linking agent usually contains 
the content of a cross linking agent in the range of extent which does not increase 
more than the number of functional groups in a binder polymer. However, when a 
functional group newly arises in crosslinking reaction, or when crosslinking reaction 
is late, you may contain superfluously if needed. Desirable contents are a cross 
linking agent 0.5-15 weight sections to the binder polymer 100 weight section. 
When few, the cohesive force of a binder layer becomes inadequate, and that it is 
easy to produce the paste remainder on a wafer front face (especially projection 
circumference), it may become, or adhesion may separate from the range of this 
invention, and it may become high. When many [ too ], even if the adhesion over 
the SUS304-BA plate mentioned later is this application within the limits, the 
adhesion force on a binder layer and the front face of a wafer may become weak, 
water and grinding waste permeate into grinding, breakage of the wafer by 
exfoliation of this adhesion film may arise, or contamination on the front face of a 
wafer by grinding waste may arise. 

[0049] The binder layer of the adhesion film of this invention contains the specific 
alkylene glycol system polymer other than the above, an acrylic-acid alkyl ester 
system binder polymer, and a cross linking agent as an indispensable component. It 
is effective in preventing the water influx of a between [ the wafer front face at 
the time of carrying out grinding of the wafer rear face which has a letter object of 
a projection by content of an alkylene glycol system polymer, and binder layers ] (a 
water resisting property is called hereafter). In this invention, it limits to the 
specific range which mentions the adhesion of an adhesion film later. Although a 
detailed reason is not clear, the effectiveness of raising the water resisting 
property in the rear-face grinding on the front face of a wafer which has the letter 
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object of a projection whose height is 10-100 micrometers is within the limits of 
this adhesion. 

[0050] The alkylene glycol system polymer as used in the field of this invention 
means that in which the principal chain of a polymer has the structure of a 
polyether including what is called the Pori (oxy-alkylene) glycol, the 
polyoxyalkylene ether, and polyalkylene oxide. An alkylene glycol system polymer is 
compounded by the approach of making carry out ring breakage addition and 
carrying out the polymerization of the cyclic ether, such as ethyleneoxide and 
propylene oxide, under catalyst existence, such as a metal alkoxide, an 
organometallic compound, an inorganic metal salt, an alkali-metal hydroxide, the 
3rd amine compound, and an acid, by making polyhydric alcohol, such as water, 
alcohols, ethylene glycol, a glycerol, and a pen TAESURI toll, into an initiator, etc. 
furthermore, [in which the hydrogen atom of the hydroxyl group in the end of a 
polymer also contains the polyether of the structure permuted by the alkyl group - 
- the molecular weight of the polymer obtained in this case — the molecular 
weight (it converts from a hydroxyl group and the number of functional groups) of 
the polymer before an alkyl group permutation — presumed]. 
[0051] the carbon number of the oxyethylene-alkylene group the alkylene glycol 
polymer of 3-4 and whose rate of copolymerization of ethyleneoxide the carbon 
number of an alkylene group is 30 or less % of the weight in the alkylene glycol 
system polymer which defined above the alkylene glycol system polymer contained 
in a binder layer in this invention — the oxy-alkylene of 3-4 — a copolymer — 
they are one or more sorts of alkylene glycol system polymers chosen from the 
group, the carbon number of the oxyethylene-alkylene group the alkylene glycol 
polymer of 3-4 and whose rate of copolymerization of ethyleneoxide the carbon 
number of an alkylene group is 20 or less % of the weight more preferably — the 
oxy-alkylene of 3-4 — a copolymer — they are one or more sorts of alkylene 
glycol system polymers chosen from the group. 

[0052] Specifically, polyethers, such as copolymers, such as 30 or less % of the 
weight of an oxyethylene-oxypropylene copolymer, are mentioned for the rate of 
copolymerization of homopolymers, such as a polypropylene glycol, the poly 
trimethylene glycol, and a polytetramethylene glycol, and ethyleneoxide. These may 
be used independently and may use two or more sorts together. Furthermore, in 
these, if a manufacturing cost etc. is taken into consideration, 30 or less % of the 
weight of an oxyethylene-oxypropylene copolymer has the desirable rate of 
copolymerization of a polypropylene glycol and ethyleneoxide. 20 or less % of the 
weight of especially an oxyethylene-oxypropylene copolymer has the desirable rate 
of copolymerization of a polypropylene glycol and ethyleneoxide. 
[0053] In the case of the alkylene glycol polymer whose carbon number of an 
alkylene group is two or less, and the oxyethylene-oxy-alkylene copolymer with 
which the rate of copolymerization of ethyleneoxide exceeds 30 % of the weight, a 
water resisting property may fall and water may permeate between the front face 
of a semi-conductor wafer, and a binder layer into the rear-face grinding of a 
wafer. When water permeates between a semi-conductor wafer and a binder layer, 
a wafer may be damaged or a wafer front face may be polluted with grinding waste 
etc. Moreover, it becomes difficult [ five or more alkylene glycol system polymers ] 
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to receive the carbon number of an alkylene group. 

[0054] As the average molecular weight of the alkylene glycol system polymer 
which a binder layer contains takes into consideration the contamination to a wafer 
front face, it is more desirable. Although there is especially no limit in the upper 
limit of desirable molecular weight, if molecular weight becomes high, there is an 
inclination for the manufacture of an alkylene glycol system polymer itself to 
become difficult If these matters are taken into consideration, as for average 
molecular weight, 2000 to about 20000 are desirable (it converts from a hydroxyl 
value and the number of functional groups). It is 6000-20000 still more preferably. 
[0055] The content of an alkylene glycol system polymer is 1 - 30 weight section 
to said binder polymer and the sum 100 weight section of a cross linking agent. It 
is 5 - 20 weight section more preferably. When there are few contents, a water 
resisting property is inferior and it is in the inclination which water permeates 
between a wafer front face and a binder layer into rear-face grinding, and 
contamination by breakage of a wafer, surface grinding waste, etc. produces. 
Moreover, when many, a wafer front face may be polluted. 

[0056] In order to adjust the adhesion property other than the above-mentioned 
binder polymer, a cross linking agent, and an alkylene glycol system polymer to the 
binder coating liquid used for this invention, tackifiers, such as a rosin system and 
a terpene resin system, various surfactants, etc. may be suitably contained in 
extent which does not influence the purpose of the invention in this application. 
Moreover, when a binder polymer is emulsion liquid, film formation assistants, such 
as diethylene-glycol monoalkyl ether, may be suitably added to extent which does 
not influence the purpose of the invention in this application. Although there is 
effectiveness make easy to remove effectiveness contamination on the front face 
of a wafer resulting from a binder layer, since the diethylene-glycol monoalkyl 
ether used as a film-formation assistant and the derivative of those make 
adherend the semi-conductor wafer which tends to be polluted by the binder layer 
in this invention and which has a letter object of a projection on a front face, when 
containing so much in a binder layer, they may cause contamination on a lot of 
front faces of a wafer of extent whose washing becomes impossible. Therefore, if 
these matters are taken into consideration, it is desirable to use what volatilizes at 
the temperature at the time of the desiccation after coating, and to make low the 
amount of survival to the inside of a binder layer. 

[0057] The thickness (C) of a binder layer is 30-100 micrometers. However, the 
relation it is unrelated 0.6 A<=C between the thickness (C) of a binder layer and 
the height (A) of the letter object of a projection formed in the surface circuit of a 
semi-conductor wafer needs to be materialized. When the thickness of a binder 
layer becomes thin, it is in the inclination which a water resisting property is 
inferior, water permeates between a wafer front face and a binder layer into rear- 
face grinding, and contamination by breakage of a wafer, surface grinding waste, 
etc. produces. When thickness becomes thick, it may become difficult, or 
production of an adhesion film may affect productivity and may lead to a 
manufacture increase in cost. 

[0058] if the adhesion of the adhesion film for wafer rear-face grinding of this 
invention is converted into the adhesion over an SUS304-BA plate — 80-400 — 
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they are 100-350g / 25mm preferably g/25mm. 

[0059] The grinding conditions on the rear face of a wafer, the aperture of a wafer, 
the thickness of the wafer after grinding, etc. are taken into consideration, and it 
adjusts to the above-mentioned range. When adhesion is low, it is in the inclination 
which water permeates between a wafer front face and a binder layer into rear- 
face grinding, and contamination by breakage of a wafer, surface grinding waste, 
etc. produces. Moreover, when high, exfoliation workability — automatic tape *# 
carries out at the time of the exfoliation after rear-face grinding, and an exfoliation 
trouble occurs in an opportunity — may fall, or a wafer may be damaged. 
[0060] As an approach of applying binder coating liquid to the piece front face of a 
base material film or an exfoliation film, the well-known method of application, for 
example, the roll coater method, the reverse roll coater method, the gravure rolling 
method, the bar coat method, the comma coating-machine method, the die 
coating-machine method, etc. are conventionally employable. Although there is 
especially no limit in the desiccation conditions of the applied binder, generally it is 
desirable to dry for [ 10 seconds - ] 10 minutes in a 80-200-degree C temperature 
requirement. In 80-170 degrees C, it dries for [ 15 seconds - ] 5 minutes still more 
preferably. 

[0061] In this invention, in order to carry out coating of the thickness of a binder 
layer to 30 micrometers - 100 micrometers, multiple-times coating may be carried 
out to a multilayer if needed. In order to fully promote the crosslinking reaction of 
a cross linking agent and a binder polymer, after desiccation of binder-ed coating 
liquid is completed, the adhesion film for semi-conductor wafer rear-face grinding 
may be heated in 40-80 degrees C for about 5 to 300 hours. 
[0062] Although the manufacture approach of the adhesion film for semi- 
conductor wafer rear-face grinding of this invention is as above-mentioned, as for 
preparation of the manufacture environment of all raw material materials and 
binder coating liquid, such as a base material film from a viewpoint of the pollution 
control of a semi-conductor wafer front face, an exfoliation film, and binder base 
resin, preservation, spreading, and a desiccation environment, it is desirable to be 
maintained by the 1,000 or less class [ which is specified to U.S. Federal Standard 
209b ] air cleanliness class. 

[0063] Next, the rear-face grinding approach of a semi-conductor wafer is 
explained. In case the rear-face grinding approach of the semi-conductor wafer of 
this invention carries out grinding of the rear face of the semi-conductor wafer 
which has at least one sort of letter objects of a projection chosen as the front 
face from the high bump electrode and defect circuit identification marking whose 
height (A) is 10-100 micrometers, the description is to use the adhesion film for 
semi-conductor wafer rear-face grinding manufactured by the above-mentioned 
approach. 

[0064] First, the detail exfoliates an exfoliation film from the binder layer of the 
adhesion film for semi-conductor wafer rear-face grinding (henceforth an adhesion 
film), exposes a binder layer front face, and is stuck on the front face of the near 
semi-conductor wafer with which the integrated circuit which has the letter object 
of a projection whose height (A) is 10-100 micrometers was incorporated through 
the binder layer. Subsequently, a semi-conductor wafer is fixed to the chuck table 
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of a grinding machine etc. through the base material film layer of an adhesion film, 
and grinding of the rear face of a semi-conductor wafer is carried out. After 
grinding is completed, an adhesion film exfoliates. After grinding on the back is 
completed, it may pass through a chemical etching process, before exfoliating an 
adhesion film. Moreover, washing processing of rinsing, plasma washing, etc. is 
performed to a semi-conductor wafer front face after adhesion film exfoliation if 
needed. 

[0065] In such rear-face grinding actuation, grinding of the semi-conductor wafer 
is usually carried out to 100 micrometers - about 600 micrometers according to 
the class of semiconductor chip etc. to the thickness in front of grinding being 
usually 500 micrometers - 1000 micrometers. The thickness of the semi- 
conductor wafer before carrying out grinding is suitably decided according to the 
aperture of a semi-conductor wafer, a class, etc., and the thickness after grinding 
is suitably decided according to the size of the chip obtained, the class of circuit, 
etc. 

[0066] It is performed by the equipment generally called the automatic 

machine furnished with a roll-like adhesion film although actuation which sticks an 

adhesion film on a semi-conductor wafer may be performed by the help, as such 

an automatic **** machine — for example, ATM-1000made from TAKATORI B — 

said — there are ATM-1100, STL Series Made from an imperial energy machine, 

etc. As a rear-face grinding method, a grinding method with well-known through 

feed method, infeed method, etc. is adopted. Respectively, grinding is performed, 

cooling pouring water on a semi-conductor wafer and a grinding stone. 

[0067] Chemical etching is performed after rear-face grinding termination if 

needed. Chemical etching is performed by the approach of a semi-conductor wafer 

being immersed in independent or the conditions of having stuck the adhesion film 

on alkaline water solutions, such as aqueous acids which consist of mixed liquor, 

and a potassium-hydroxide water solution, a sodium-hydroxide water solution, and 

the etching reagent chosen from the becoming group, such as hydrofluoric acid, a 

nitric acid, a sulfuric acid, and an acetic acid. This etching is performed for the 

purpose of pretreatment at the time of forming in a rear face removal of the 

distorted removal produced at the semi-conductor wafer rear face, the further 

lamination of a wafer, an oxide film, etc., and an electrode etc. An etching reagent 

is suitably chosen according to the above-mentioned purpose. 

[0068] An adhesion film exfoliates from a wafer front face after rear-face grinding 

and chemical etching termination. It is performed by the equipment which 

automatic ** carries out and is generally called an opportunity although this 

actuation of a series of may be performed by the help, such automatic ## — 

carrying out — as an opportunity — ATRM-2000made from TAKATORI B — said 

— there are ATRM-2100, STP Series Made from an imperial energy machine, etc. 

[0069] The wafer front face after exfoliating an adhesion film is washed if needed. 

As the washing approach, wet washing of backwashing by water, solvent cleaning, 

etc., dry type washing of plasma washing etc., etc. are mentioned. In wet washing, , 

ultrasonic cleaning may be used together. These washing approaches are suitably ; 

chosen by the contamination situation on the front face of a wafer. j 

[0070] According to this invention, grinding can be similarly carried out to the time | 

! 
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of carrying out grinding of the rear face of the conventional-type wafer which does 
not have such a letter object of a projection in the semi-conductor wafer which 
has letter objects of a **** projection, such as a high bump electrode whose 
height is 10-100 micrometers on the front face for which rear-face grinding was 
difficult, and an ink dot, simple until now. Moreover, in case grinding of the rear 
face of the semi-conductor wafer which has these projection choice goods on a 
front face is carried out, it not only does not damage a wafer, but it can carry out 
grinding, without producing a micro crack. Moreover, since a resist etc. is not used, 
it can carry out simple [ of the process ]. Furthermore, after exfoliating an 
adhesion film from the front face of a semi-conductor wafer, neither the 
contamination resulting from a binder layer nor the contamination by permeation of 
grinding waste is almost in a semi-conductor wafer front face. Even if it hardly 
produces the thickness variation on the back which projection top irregularity, 
such as a dimple, produces owing to, either or is generated, it can hold down to the 
range which is satisfactory practically. 

[0071] Although this invention is applied to the rear-face grinding of a semi- 
conductor wafer which has the letter object of a projection whose height (A) is 10- 
100 micrometers, the effectiveness will become still more remarkable if the height 
(A) of this letter object of a projection is set to 25 micrometers or more. 
[0072] As a semi-conductor wafer which can apply the rear-face grinding 
approach of the adhesion film for semi-conductor wafer rear-face grinding of this 
invention, and the semi-conductor wafer using it, wafers, such as not only a silicon 
wafer but germanium, a gallium arsenide, gallium phosphorus, gallium-arsenide- 
aluminum, etc., are mentioned. 
[0073] 

[Example] Hereafter, an example is shown and this invention is further explained to 
a detail. In all the examples and examples of a comparison which are shown below, 
rear-face grinding of a semi-conductor silicon wafer etc. was carried out in 
preparation of binder coating liquid and spreading, and a list in the environment 
maintained by the 1,000 or less class [ which is specified to U.S. Federal Standard 
209b ] air cleanliness class. This invention is not limited to these examples. In 
addition, the various characteristic values shown in the example were measured by 
the following approach. 
[0074] (1) Adhesion (g/25mm) 

It is [ all of except for the conditions specified below ] JIS. It measured according 
to Z-0237. Through the binder layer, the adhesion film obtained in the example or 
the example of a comparison under the 23-degree C ambient atmosphere was 
stuck on the front face of a 5x20cm SUS304-BA plate (G-JIS 4305 convention), 
and was left for 1 hour. The end of a sample was pinched, the stress at the time of 
exfoliating a sample from the front face of an SUS304-BA plate in 180 exfoliation 
include angles and exfoliation rate 300 mm/min. was measured, and it converted 
into g/25mm adhesion. 

[0075] (2) The adhesion film of an example or the example of a comparison was 
stuck on the front face of the semi-conductor silicon wafer (diameter: 6 inches, 
thickness:600micrometer) of a practical use evaluation example or the example of 
a comparison, grinding of the rear face of a semi-conductor silicon wafer was 
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carried out, cooling using a grinding machine having poured water, and thickness 
was set to about 250 micrometers. It evaluated about the semi-conductor silicon 
wafer of ten sheets for every adhesion film. The number of sheets which damaged 
the breakage situation of a semi-conductor silicon wafer estimated after grinding 
termination, and it observed visually whether water permeated from the 
circumference between the front face and the adhesion film about the semi- 
conductor silicon wafer which was not damaged further. When permeation of water 
was observed, from the circumference of a wafer, in the case of less than 2mm 
(extent which does not affect the yield of the chip obtained from a wafer), 
permeation divided extent of permeation into two kinds of the circumference to 
2mm or more case (the yield of the chip obtained from a wafer is affected), and 
evaluated it by the number of sheets produced, respectively, after observation 
termination of a water influx, and surface-protection tape — carrying out — an 
opportunity — {— the product made from TAKATORI and MODELATRM-2000B; 
****** carried out, and this adhesion film was exfoliated in tape:Highland mark 
filament tape No.897[Sumitomo 3M make]}. The number of sheets which damaged 
the breakage situation at the time of this adhesion film exfoliation estimated. 
Furthermore, after rinsing the front face of the wafer which was not damaged at 
the time of this adhesion film exfoliation using :D-SPIN[ by soaping-machine 
[Dainippon Screen Mfg. Co., Ltd. ] 629], it expanded and observed in the 50 to 
1000 times as many range as this using :OPTIPHOTby optical microscope [NIKON 
CORP.2], a micro crack initiation situation and contamination for every chip were 
observed, and the following criteria estimated. 
- MAIRO crack incidence rate (%) 

[(the number of chips which the my good rack generated) /(the observed number 
of chips)] x100 and contamination incidence-rate (%):[(number of contamination 
chips)/(observed number of chips)] x100[0076] (3) By viewing, the existence of a 
dimple with a depth of about 5 micrometers or more was observed for the rear 
face of the wafer which the grinding on the rear face of generating of the dimple on 
the rear face of a wafer ended. The depth of a depression was measured when a 
dimple was observed. 

[0077] The example 1 (production of base material film) Shore D mold degree of 
hardness formed the ethylene-vinylacetate copolymer resin of 35 in the film with a 
thickness of 250 micrometers using T-die extruder. Under the present 
circumstances, corona treatment was performed to the binder layer side. The 
thickness variation of the obtained film was less than **1.5%. 
[0078] (Polymerization of binder base resin) They are 4 and 4' as the deionized 
water 150 weight section and a polymerization initiator to a polymerization reaction 
machine. - The product made from azobis-4-SHIANOBA relic acid [Otsuka 
Chemistry, ACVA] Trade name : The 0.5 weight section, the butyl acrylate 73.25 
weight section, The methyl-methacrylate 14 weight section, the methacrylic-acid- 
2-hydroxyethyl 9 weight section, The methacrylic-acid 2 weight section, the 
acrylamide 1 weight section, As a water-soluble comonomer Thing [Dai-Ichi Kogyo 
Seiyaku Co., Ltd. make which introduced 1-propenyl radical of polymerization 
nature into the benzene ring of the ammonium salt of the sulfate of 
polyoxyethylene nonyl phenyl ether (the average of the number of addition mols of 
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ethyleneoxide = about 20) : The Aqualon HS-20]0.75 weight section is used. In 70 
degrees C, the emulsion polymerization was carried out for 9 hours under stirring, 
and the acrylic resin system water emulsion was obtained. Aqueous ammonia 
neutralized this 14% of the weight, and the binder polymer emulsion (binder base 
resin) of 40 % of the weight of solid content was obtained. 
[0079] (Adjustment of binder coating liquid) The obtained binder base resin 
emulsion 100 weight section (40 % of the weight of binder polymer concentration) 
was extracted, aqueous ammonia was added further 14% of the weight, and it 
adjusted to pH9.3. Subsequently, the aziridine system cross linking agent [Nippon 
Shokubai Kagaku Kogyo Co., Ltd. make and KEMITAITO PZ-33] 2 weight section, 
the oxyethylene-oxypropylene copolymer [pentaerythritol system and molecular- 
weight 8000 (it converts from hydroxyl value and number of functional groups)] 5 
weight section whose rate of copolymerization of ethyleneoxide is 15 % of the 
weight as an alkylene glycol system polymer, and the diethylene-glycol monobutyl 
ether 5 weight section were added, and binder coating liquid was obtained. 
[0080] (Production of an adhesion film) This binder coating liquid was applied to 
the polypropylene film (an exfoliation film, thickness: 50 micrometers) using the roll 
coater, it dried for 2 minutes at 120 degrees C, and the binder layer with a 
thickness of 40 micrometers was prepared. The lamination press of the corona 
treatment side of the above-mentioned ethylene-vinylacetate copolymer film 
(Shore D mold degree of hardness: 35) was carried out, and the binder layer was 
made to imprint After an imprint and after heating in 60 degrees C for 48 hours, 
the adhesion film for semi-conductor wafer rear-face grinding was manufactured 
by cooling to a room temperature. The adhesion of the obtained adhesion film was 
180g / 25mm. 

[0081] (Evaluation of an adhesion film) 50mm, it stuck on the front face 
(integrated-circuit side) of the semi-conductor silicon wafer (diameter: 6 inches, 
thickness:600micrometer) which has a high bump electrode with a height of 55 
micrometers for the obtained adhesion film and with which the integrated circuit of 
2 was incorporated to the circumference, and grinding of the rear face of a semi- 
conductor silicon wafer was carried out, cooling using a grinding machine having 
poured water, and thickness was set to about 250 micrometers. Same actuation 
was performed to ten same wafers. There was no wafer damaged in grinding. The 
water influx was not observed between the wafer and the adhesion film after 
grinding termination, these ten wafers to surface-protection tape — carrying 
out — an opportunity — { — the product made from TAKATORI, and 
MODELATRM-2000B; ****** _ carrying out — tape.Highland mark filament tape 
No. — the adhesion film was exfoliated using 897 [Sumitomo 3M}]. There was no 
wafer damaged during adhesion film exfoliation. After rinsing the front face of the 
obtained semi-conductor wafer using :D-SPIN[ by soaping-machine [Dainippon 
Screen Mfg. Co., Ltd. ] 629], evaluation of the thickness variation of a semi- 
conductor silicon wafer and the contamination situation on the front face of a 
wafer under a microscope were observed. The contamination by a binder etc. was 
not observed in a wafer front face. The dimple was not seen although the rear- 
face grinding situation was observed visually. The obtained result is shown in 
[Table 1]. 
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[0082] In production of the base material film of example 2 example 1, except 
having set thickness to 450 micrometers Thickness variation produces less than 
1.5% of base material film by the same approach as an example 1 altogether, and it 
sets to adjustment of binder coating liquid. Instead of the rate of copolymerization 
of ethyleneoxide being the oxyethylene-oxypropylene copolymer which is 15 % of 
the weight The oxyethylene-oxypropylene copolymer [pentaerythritol system 
whose rate of copolymerization of ethyleneoxide is 14 % of the weight, Molecular 
weight 10000(it converts from hydro xyl value and number of functional groups)] 
was used, the addition was made into the 8.0 weight sections, and the adhesion 
film for semi-conductor wafer rear-face grinding was manufactured by the same 
approach as an example 1 in production of an adhesion film except [ all ] having 
set thickness of the binder layer after desiccation to 60 micrometers. The 
adhesion of the obtained adhesion film was 21 Og / 25mm. Instead of the semi- 
conductor silicon wafer of an example 1, the ink dot with a height of 90 
micrometers evaluated by the same approach as an example 1 using the wafer 
(diameter: 6 inches, thickness:600micrometer) stuck at random to 10% of front face 
of all the chips of the semi-conductor silicon wafer (surface irregularity of about 5 
micrometers) with which the integrated circuit of 2 was incorporated to the 
circumference 50mm. There is no wafer damaged in grinding and the water influx 
was not observed between the wafer and the adhesion film after grinding 
termination. There was also no wafer damaged during adhesion film exfoliation. The 
contamination by a binder etc. was not observed in the front face of the semi- 
conductor silicon wafer after rinsing a front face. The dimple was not seen when a 
rear-face grinding situation was observed visually. The obtained result is shown in 
[Table 1]. 

[0083] In adjustment of the binder coating liquid of example 3 example 1 instead of 
an aziridine system cross linking agent The product made from epoxy cross-linking 
agent [Nagase Brothers Chemicals Industry, Use DENAKORU EX-611], make an 
addition into the 4.8 weight sections, and instead of being the oxyethylene- 
oxypropylene copolymer whose rate of copolymerization of ethyleneoxide is 15 % of 
the weight The polypropylene glycol [a glycerol system and molecular weight 6500 
(it converts from a hydroxyl value and the number of functional groups)] was used, 
and the adhesion film for semi-conductor wafer rear-face grinding was 
manufactured by the same approach as an example 1 except [ all ] having made 
the addition into the 3.0 weight sections. The adhesion of the obtained adhesion 
film was 240g / 25mm. Instead of the semi-conductor silicon wafer of an example 
1, the same approach as an example 1 estimated using the semi-conductor silicon 
wafer (diameter: 6 inches, thickness:600micrometer) which has a high bump 
electrode with a height of 30 micrometers and with which the integrated circuit of 
2 was incorporated to the circumference 50mm. There is no wafer damaged in 
grinding and the water influx was not observed between the wafer and the 
adhesion film after grinding termination. There was also no wafer damaged during 
adhesion film exfoliation. The contamination by a binder etc. was not observed in 
the front face of the semi-conductor silicon wafer after rinsing a front face. The 
dimple was not seen when a rear-face grinding situation was observed visually. The 
obtained result is shown in [Table 1]. 
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[0084] In production of the base material film of example 4 example 1 , the Shore D 
mold degree of hardness uses the ethylene-vinylacetate copolymer resin of 38 
instead of the Shore D mold degree of hardness being ethylene-vinylacetate 
copolymer resin of 35. Except [ all ] having set thickness to 350 micrometers, 
thickness variation produces less than 1.5% of base material film by the same 
approach as an example 1, and it sets to adjustment of binder coating liquid. 
Instead of the rate of copolymerization of ethyleneoxide being the oxyethylene- 
oxypropylene copolymer which is 15 % of the weight The oxyethylene-oxypropylene 
copolymer [pentaerythritol system whose rate of copolymerization of 
ethyleneoxide is 14 % of the weight, Molecular weight 10000(it converts from 
hydroxyl value and number of functional groups)] was used, the addition was made 
into the 7.5 weight sections, and the adhesion film for semi-conductor wafer rear- 
face grinding was manufactured by the same approach as an example 1 in 
production of an adhesion film except [ all ] having set thickness of the binder 
layer after desiccation to 50 micrometers. The adhesion of the obtained adhesion 
film was 1 80g / 25mm. Instead of the semi— conductor silicon wafer of an example 
1, the ink dot with a height of 75 micrometers evaluated by the same approach as 
an example 1 using the wafer (diameter: 6 inches, thickness:600micrometer) stuck 
at random to 10% of front face of all the chips of the semi-conductor silicon wafer 
(surface irregularity of about 5 micrometers) with which the integrated circuit of 2 
was incorporated to the circumference 50mm. There is no wafer damaged in 
grinding and the water influx was not observed between the wafer and the 
adhesion film after grinding termination. There was also no wafer damaged during 
adhesion film exfoliation. The contamination by a binder etc. was not observed in 
the front face of the semi-conductor silicon wafer after rinsing a front face. The 
dimple was not seen when a rear-face grinding situation was observed visually. The 
obtained result is shown in [Table 1]. 

[0085] In production of the base material film of example 5 example 1, except 
having set thickness to 350 micrometers Thickness variation produces less than 
1.5% of base material film by the same approach as an example 1 altogether, and it 
sets at the time of adjustment of binder coating liquid. Make the addition of an 
aziridine system cross linking agent into the 0.4 weight section, and instead of 
being the oxyethylene-oxypropylene copolymer whose rate of copolymerization of 
ethyleneoxide is 15 % of the weight The conversion of ethyleneoxide 14% of the 
weight of an oxyethylene-oxypropylene copolymer [pentaerythritol system, 
Molecular weight 10000(it converts from hydroxyl value and number of functional 
groups)] was used, the addition was made into the 7.5 weight sections, and the 
adhesion film for semi-conductor wafer rear-face grinding was manufactured by 
the same approach as an example 1 in production of an adhesion film except [ all ] 
having set thickness of the binder layer after desiccation to 55 micrometers. The 
adhesion of the obtained adhesion film was 350g / 25mm. Instead of the semi- 
conductor silicon wafer of an example 1, the same approach as an example 1 
estimated using the semi-conductor silicon wafer (diameter: 6 inches, 
thickness:600micrometer) which has a high bump electrode with a height of 80 
micrometers and with which the integrated circuit of 2 was incorporated to the 
circumference 50mm. There is no wafer damaged in grinding and the water influx 
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was not observed between the wafer and the adhesion film after grinding 
termination. There was also no wafer damaged during adhesion film exfoliation. The 
contamination by a binder etc. was not observed in the front face of the semi- 
conductor silicon wafer after rinsing a front face. The dimple was not seen when a 
rear-face grinding situation was observed visually. The obtained result is shown in 
[Table 1]. 

[0086] In production of the base material film of example 6 example 1, except 
having set thickness to 160 micrometers Thickness variation produces less than 
1.5% of base material film by the same approach as an example 1 altogether, and it 
sets to adjustment of binder coating liquid. Make the addition of an aziridine 
system cross linking agent into the 1.6 weight section, and instead of being the 
oxyethylene-oxypropylene copolymer whose rate of copolymerization of 
ethyleneoxide is 15 % of the weight further The oxyethylene-oxypropylene 
copolymer [pentaerythritol system whose rate of copolymerization of 
ethyleneoxide is 14 % of the weight, Molecular weight 10000(it converts from 
hydroxyl value and number of functional groups)] was used, and the adhesion film 
for semi-conductor wafer rear-face grinding was manufactured by the same 
approach as an example 1 except [ all ] having made the addition into the 8.0 
weight sections. The adhesion of the obtained adhesion film was 160g / 25mm. 
Instead of the semi-conductor silicon wafer of an example 1, the ink dot with a 
height of 30 micrometers evaluated by the same approach as an example 1 using 
the wafer (diameter: 6 inches, thickness:600micrometer) stuck at random to 10% of 
front face of all the chips of the semi-conductor silicon wafer (surface irregularity 
of about 5 micrometers) with which the integrated circuit of 2 was incorporated to 
the circumference 50mm. There is no wafer damaged in grinding and the water 
influx was not observed between the wafer and the adhesion film after grinding 
termination. There was also no wafer damaged during adhesion film exfoliation. The 
contamination by a binder etc. was not observed in the front face of the semi- 
conductor silicon wafer after rinsing a front face. However, when a rear-face 
grinding situation was observed visually, some dimple (locally thin part) was 
observed at the rear-face side corresponding to an ink dot. The depth of a dimple 
was about 4 micrometers. The obtained result is shown in [Table 1]. 
[0087] 
[Table 1] 
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[0088] In adjustment of the binder coating liquid of example 7 example 1, the 
adhesion film for semi-conductor wafer rear—face grinding was manufactured by 
the same approach as an example 1 except [ all ] having made into the 0.8 weight 
section the addition of the oxyethylene-oxypropylene copolymer whose rate of 
copolymerization of ethyleneoxide is 15 % of the weight. The adhesion of the 
obtained adhesion film was 280g / 25mm. The same approach as an example 1 
estimated using the same semi-conductor silicon wafer as an example 1. Although 
there was no wafer damaged in grinding, a wafer and one wafer which the water 
influx produced between adhesion films were observed after grinding termination. 
However, extent of a water influx was less than 2mm from the circumference, and 
was extent which does not become a problem practically. [ most ] Moreover, there 
was no wafer damaged during adhesion film exfoliation. However, some 
contamination by the silicon waste accompanying permeation of grinding water etc. 
was observed by 0.4% of chip (chip near the wafer circumference) to the total 
number of chips of the front face of the semi-conductor silicon wafer after rinsing 
a front face. Moreover, the dimple was not seen although the rear-face grinding 
situation was observed visually. The obtained result is shown in [Table 2]. 
[0089] In adjustment of the binder coating liquid of example 8 example 1 , the 
adhesion film for semi-conductor wafer rear-face grinding was manufactured by 
the same approach as an example 1 except [ ail ] having used the epoxy cross- 
linking agent [the product made from Nagase Brothers Chemicals Industry, and 
DENAKORU EX-611] instead of the aziridine system cross linking agent, having 
made the addition into the 4.8 weight sections, and having made into the 1 1 .2 
weight sections the addition of the oxyethylene-oxypropylene copolymer whose 
rate of copolymerization of ethyleneoxide is 1 5 % of the weight. The adhesion of 
the obtained adhesion film was 1 10g / 25mm. The same approach as an example 1 
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estimated using the same semi-conductor silicon wafer as an example 1. There is 
no wafer damaged in grinding and the water influx was not observed between the 
wafer and the adhesion film after grinding termination. There was also no wafer 
damaged during adhesion film exfoliation. However, some paste remainder was 
observed to the total number of chips of the front face of the semi-conductor 
silicon wafer after rinsing a front face on the outskirts of a high bump electrode of 
0.5% of chip. Moreover, the dimple was not seen although the rear-face grinding 
situation was observed visually. The obtained result is shown in [Table 2]. 
[0090] The adhesion film for semi-conductor wafer rear-face grinding was 
manufactured by the same approach as an example 1 except [ all ] having used the 
oxyethylene-oxypropylene copolymer [a glycerol system and molecular weight 
8000 (it converting from a hydroxyl value and the number of functional groups)] 
whose rate of copolymerization of ethyleneoxide is 25 % of the weight instead of 
being the oxyethylene-oxypropylene copolymer whose rate of copolymerization of 
ethyleneoxide is 15 % of the weight at the time of adjustment of the binder coating 
liquid of example 9 example 1. The adhesion of the obtained adhesion film was 
180g / 25mm. The same approach as an example 1 estimated using the same 
semi-conductor silicon wafer as an example 1. Although there was no wafer 
damaged in grinding, a wafer and one wafer which the water influx produced 
between adhesion films were observed after grinding termination. However, extent 
of a water influx was less than 2mm from the circumference, and was extent which 
does not become a problem practically. [ most ] Moreover, there was no wafer 
damaged during adhesion film exfoliation. However, some contamination by the 
silicon waste accompanying permeation of grinding water etc. was observed by 
0.4% of chip (chip near the wafer circumference) to the total number of chips of 
the front face of the semi-conductor silicon wafer after rinsing a front face. 
Moreover, the dimple was not seen although the rear-face grinding situation was 
observed visually. The obtained result is shown in [Table 2]. 
[0091] In adjustment of the binder coating liquid of example 10 example 1, the 
adhesion film for semi-conductor wafer rear-face grinding was manufactured by 
the same approach as an example 1 except [ all ] having used the polypropylene 
glycol [a glycerol system and molecular weight 3000 (it converting from a hydroxyl 
value and the number of functional groups)] instead of being the oxyethylene- 
oxypropylene copolymer whose rate of copolymerization of ethyleneoxide is 15 % of 
^ the weight. The adhesion of the obtained adhesion film was 180g / 25mm. The 
same approach as an example 1 estimated using the same semi-conductor silicon 
wafer as an example 1. There is no wafer damaged in grinding and the water influx 
was not observed between the wafer and the adhesion film after grinding 
termination. There was also no wafer damaged during adhesion film exfoliation. 
However, some paste remainder was observed to the total number of chips of the 
front face of the semi-conductor silicon wafer after rinsing a front face on the 
outskirts of a high bump electrode of 0.5% of chip. Moreover, the dimple was not 
seen although the rear-face grinding situation was observed visually. The obtained 
result is shown in [Table 2]. 

[0092] Instead of the polypropylene glycol of example 1 1 example 10, the adhesion 
film for semi-conductor wafer rear-face grinding was manufactured by the same 
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approach as an example 10 except [ all ] having used the another type 
polypropylene glycol [a glycerol system and molecular weight 1000 (it converting 
from a hydroxyl value and the number of functional groups)]. The adhesion of the 
obtained adhesion film was 180g / 25mm. The same approach as an example 1 
estimated using the same semi-conductor silicon wafer as an example 1. There is 
no wafer damaged in grinding and the water influx was not observed between the 
wafer and the adhesion film after grinding termination. There is also no wafer 
damaged during adhesion film exfoliation, and it is ****. However, some paste 
remainder was observed to the total number of chips on the outskirts of a high 
bump electrode of 3.0% of chip on the front face of the semi-conductor silicon 
wafer after rinsing a front face. Moreover, the dimple was not seen although the 
rear-face grinding situation was observed visually. The obtained result is shown in 
[Table 2]. 
[0093] 
[Table 2] 
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[0094] In production of the base material film of example of comparison 1 example 
1, the Shore D mold degree of hardness uses the ethylene-vinylacetate copolymer 
resin of 44 instead of the Shore D mold degree of hardness being ethylene- 
vinylacetate copolymer resin of 35. Except [ all ] having set thickness to 350 
micrometers, thickness variation produces less than 1.5% of base material film by 
the same approach as an example 1, and it sets to adjustment of binder coating 
liquid. Instead of the rate of copolymerization of ethyleneoxide being the 
oxyethylene-oxypropylene copolymer which is 15 % of the weight The oxyethylene- 
oxypropylene copolymer [pentaerythritol system whose rate of copolymerization of 
ethyleneoxide is 14 % of the weight, Molecular weight 10000(it converts from 
hydroxyl value and number of functional groups)] was used, the addition was made 
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into the 7.5 weight sections, and the adhesion film for semi-conductor wafer rear- 
face grinding was manufactured by the same approach as an example 1 in 
production of an adhesion film except [ all ] having set thickness of the binder 
layer after desiccation to 50 micrometers. The adhesion of the obtained adhesion 
film was 230g / 25mm. Instead of the semi—conductor silicon wafer of an example 
1, the ink dot with a height of 75 micrometers evaluated by the same approach as 
an example 1 using the wafer (diameter: 6 inches, thickness:600micrometer) stuck 
at random to 10% of front face of all the chips of the semi-conductor silicon wafer 
(surface irregularity of about 5 micrometers) with which the integrated circuit of 2 
was incorporated to the circumference 50mm. One wafer was damaged in grinding. 
However, the water influx was not observed between the wafer and the adhesion 
film after grinding termination. There was also no wafer damaged during adhesion 
film exfoliation. However, as a result of observing the front face of the semi- 
conductor silicon wafer after rinsing a front face under a microscope, the micro 
crack had occurred for 10% of chip. Moreover, there was no contamination by a 
binder etc. Furthermore, when a rear-face grinding situation was observed visually, 
the dimple was observed at the rear-face side corresponding to an ink dot. The 
depth of a dimple was about 15 micrometers. The obtained result is shown in 
[Table 3]. 

[0095] In production of the base material film of example of comparison 2 example 
1, except [ all ] having set thickness to 180 micrometers, except that [ all ] 
thickness variation produced less than 1 .5% of base material film by the same 
approach as an example 1, the adhesion film for semi-conductor wafer rear-face 
grinding was manufactured by the same approach as an example 1. The adhesion 
of the obtained adhesion film was 180g / 25mm. The same approach as an example 
1 estimated using the same semi-conductor silicon wafer as an example 1. Two 
wafers were damaged in grinding. However, the water influx was not observed 
between the wafer and the adhesion film after grinding termination. There was also 
no wafer damaged during adhesion film exfoliation. However, as a result of 
observing the front face of the semi-conductor silicon wafer after rinsing a front 
face under a microscope, the micro crack had occurred for 15% of chip. Moreover, 
there was no contamination by a binder etc. Furthermore, when a rear-face 
grinding situation was observed visually, the dimple was observed at the rear-face 
side corresponding to an ink dot. The depth of a dimple was about 15 micrometers. 
The obtained result is shown in [Table 3]. 

[0096] In production of the adhesion film of example of comparison 3 example 1, 
the adhesion film for semi-conductor wafer rear-face grinding was manufactured 
by the same approach as an example 1 except [ all ] having set thickness of the 
binder layer after desiccation to 20 micrometers. The adhesion of the obtained 
adhesion film was 120g / 25mm. Instead of the semi-conductor silicon wafer of an 
example 1, the same approach as an example 1 estimated using the semi- 
conductor silicon wafer (diameter: 6 inches, thickness:600micrometer) which has a 
high bump electrode with a height of 40 micrometers and with which the integrated 
circuit of 2 was incorporated to the circumference 50mm. Owing to water 
encroachment, three wafers were damaged in grinding. The about 1.2cm water 
influx was observed by seven wafers which were not damaged from the 
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circumference after grinding termination. There was no wafer damaged during 
adhesion film exfoliation. On the front face of the semi-conductor silicon wafer 
after rinsing a front face, contamination by the silicon waste accompanying 
permeation of grinding water etc. was observed by 25% of chip (chip near the wafer 
circumference) to the total number of chips. Moreover, the dimple was not seen 
although the rear-face grinding situation was observed visually. The obtained result 
is shown in [Table 3]. 

[0097] In adjustment of the binder coating liquid of example of comparison 4 
example 1, the adhesion film for semi-conductor wafer rear-face grinding was 
manufactured by the same approach as an example 1 except [ all ] having made 
the addition of an aziridine system cross linking agent into the 0.04 weight section. 
The adhesion of the obtained adhesion film was 450g / 25mm. The same approach 
as an example 1 estimated using the same semi-conductor silicon wafer as an 
example 1. There is no wafer damaged in grinding and the water influx was not 
observed between the wafer and the adhesion film after grinding termination. Three 
wafers were damaged during adhesion film exfoliation. On the front face of the 
semi-conductor silicon wafer after rinsing a front face, the paste remainder was 
observed to the total number of chips on the outskirts of a high bump electrode of 
21% of chip. Moreover, the dimple was not seen although the rear-face grinding 
situation was observed visually. The obtained result is shown in [Table 3]. 
[0098] In production of the base material film of example of comparison 5 example 
1, except having set thickness to 300 micrometers Thickness variation produces 
less than 1.5% of base material film by the same approach as an example 1 
altogether, and it sets to adjustment of binder coating liquid. Instead of an aziridine 
system cross linking agent, the product made from epoxy cross-linking agent 
[Nagase Brothers Chemicals Industry, Use DENAKORU EX-611] and an addition is 
made* into the 7.2 weight sections. The adhesion film for semi-conductor wafer 
rear-face grinding was manufactured by the same approach as an example 1 
except [ all ] having made into the 9.0 weight sections the addition of the 
oxyethylene-oxypropylene copolymer whose rate of copolymerization of 
ethyleneoxide is 15 % of the weight. The adhesion of the obtained adhesion film 
was 1 1 0g / 25mm. The same approach as an example 1 estimated using the same 
semi-conductor silicon wafer as an example 1. Two wafers were damaged in 
grinding owing to water encroachment. The about 1cm water influx was observed 
for three wafers from the circumference among eight wafers which were not 
damaged after grinding termination, and the less than 2mm water influx was 
observed by five wafers. There was no wafer damaged during adhesion film 
exfoliation. On the front face of the semi-conductor silicon wafer after rinsing a 
front face, contamination by the silicon waste accompanying permeation of grinding 
water etc. was observed by 12% of chip (chip near the wafer circumference) to the 
total number of chips. Moreover, the dimple was not seen although the rear-face 
grinding situation was observed visually. The obtained result is shown in [Table 3]. 
[0099] 
[Table 3] 
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[0100] In production of the base material film of example of comparison 6 example 
1, except having set thickness to 300 micrometers Thickness variation produces 
less than 1.5% of base material film by the same approach as an example 1 
altogether, and it sets to adjustment of binder coating liquid. Make the addition of 
an aziridine system cross linking agent into the 4.8 weight sections, make into the 
8.0 weight sections the addition of the oxyethylene-oxypropylene copolymer whose 
rate of copolymerization of ethyleneoxide is 15 % of the weight, and it sets to 
production of an adhesion film. The adhesion film for semi-conductor wafer rear- 
face grinding was manufactured by the same approach as an example 1 except 
[ all ] having set thickness of the binder layer after desiccation to 30 micrometers. 
The adhesion of the obtained adhesion film was 70g / 25mm. Instead of the semi- 
conductor silicon wafer of an example 1 , the same approach as an example 1 
estimated using the same semi-conductor silicon wafer as an example 3. One 
wafer was damaged in grinding owing to water encroachment. The about 1cm water 
influx was observed for three wafers from the circumference among nine wafers 
which were not damaged after grinding termination, and the less than 2mm water 
influx was observed by six wafers. There was no wafer damaged during adhesion 
film exfoliation. On the front face of the semi-conductor silicon wafer after rinsing 
a front face, some contamination by the silicon waste accompanying permeation of 
grinding water etc. was observed by 12% of chip (chip near the wafer 
circumference) to the total number of chips. Moreover, the dimple was not seen 
although the rear-face grinding situation was observed visually. The obtained result 
is shown in [Table 4], 

[0101] In production of the base material film of example of comparison 7 example 
1 , except having set thickness to 300 micrometers Thickness variation produces 
less than 1.5% of base material film by the same approach as an example 1 
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altogether, and it sets to adjustment of binder coating liquid. The adhesion film for 
semi-conductor wafer rear-face grinding was manufactured by the same approach 
as an example 1 except [ all ] having made the addition of an aziridine system 
cross linking agent into 4 weight sections, and having made into the 0.22 weight 
section the addition of the oxyethylene-oxypropylene copolymer whose rate of 
copolymerization of ethyleneoxide is 15 % of the weight. The adhesion of the 
obtained adhesion film was 250g / 25mm. The same approach as an example 1 
estimated using the same semi-conductor silicon wafer as an example 1. Three 
wafers were damaged in grinding owing to water encroachment. The about 1.2cm 
water influx was observed by seven wafers which were not damaged from the 
circumference after grinding termination. There was no wafer damaged during 
adhesion film exfoliation. On the front face of the semi-conductor silicon wafer 
after rinsing a front face, contamination by the silicon waste accompanying 
permeation of grinding water etc. was observed by 23% of chip (chip near the wafer 
circumference) to the total number of chips. Moreover, the dimple was not seen 
although the rear-face grinding situation was observed visually. The obtained result 
is shown in [Table 4]. 

[0102] In production of the base material film of example of comparison 8 example 
1, except having set thickness to 300 micrometers Thickness variation produces 
less than 1.5% of base material film by the same approach as an example 1 
altogether, and it sets to adjustment of binder coating liquid. Instead of an aziridine 
system cross linking agent, the product made from epoxy cross-linking agent 
[Nagase Brothers Chemicals Industry, Use DENAKORU EX-611] and an addition is 
made into the 3.6 weight sections. The adhesion film for semi-conductor wafer 
rear-face grinding was manufactured by the same approach as an example 1 
except [ all ] having made into 15 weight sections the addition of the oxyethylene- 
oxypropylene copolymer whose rate of copolymerization of ethyleneoxide is 1 5 % of 
the weight. The adhesion of the obtained adhesion film was 120g / 25mm. The 
same approach as an example 1 estimated using the same semi-conductor silicon 
wafer as an example 1. There is no wafer damaged in grinding and the water influx 
was not observed between the wafer and the adhesion film after grinding 
termination. There was also no wafer damaged during adhesion film exfoliation. 
However, the paste remainder was observed to the total number of chips on the 
outskirts of a high bump electrode of 21% of chip on the front face of the semi- 
conductor silicon wafer after rinsing a front face. Moreover, the dimple was not 
seen although the rear-face grinding situation was observed visually. The obtained 
result is shown in [Table 4]. 

[0103] In adjustment of example of comparison 9 binder coating liquid, the 
adhesion film for semi-conductor wafer rear-face grinding was produced by the 
same approach as an example 1 except [ all ] having used the oxyethylene- 
oxypropylene copolymer [a glycerol system and molecular weight 6200 (it 
converting from a hydroxyl value and the number of functional groups)] whose rate 
of copolymerization of ethyleneoxide is 40 % of the weight instead of being the 
oxyethylene-oxypropylene copolymer whose rate of copolymerization of 
ethyleneoxide is 15 % of the weight. The adhesion of the obtained adhesion film 
was 180g / 25mm. The same approach as an example 1 estimated using the same 
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semi-conductor silicon wafer as an example 1. One wafer was damaged in grinding 
owing to water encroachment. The about 1cm water influx was observed for two 
wafers from the circumference among nine wafers which were not damaged after 
grinding termination, and the less than 2mm water influx was observed by seven 
wafers. There was no wafer damaged during adhesion film exfoliation. Basing [ to 
the total number of chips / on 9% of chip (chip near the wafer circumference) / at 
the silicon waste accompanying permeation of grinding water etc. ]-on front face 
of semi-conductor silicon wafer after rinsing front face contamination was 
observed. Moreover, the dimple was not seen although the rear-face grinding 



situation was observed visually. The obtained result is shown in [Table 4]. 

[0104] 

[Table 4] 
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[0105] If the Shore D mold degree of hardness of the Consideration of example> 
[Shore D mold [ of a base material film ] degree of hardness (example 4, example 1 
of comparison)] base material film exceeds 40, the dimple of the level (5 
micrometers or more) which a micro crack occurs, and a wafer is damaged in 
grinding, and poses a problem practically will occur. 

If the thickness of [base-material-thickness (example 6, example 2 of comparison)] 
base material film is set to about 150 micrometers of the lower limit limited by this 
invention, it is in the inclination which a dimple produces. In addition, since the 
depth is about 4 micrometers, the dimple produced in this case is said to be 
satisfactory usually practically in any way. Moreover, although the thickness (B) of 
a base material film is 180 micrometers of the range limited by this invention, 
relation with the height (A) of the letter object of a projection which exists in a 
wafer front face produces breakage of a wafer, and a micro crack in order not to 
satisfy 4 A<=B. 
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[Binder bed depth (an example 1, example 3 of a comparison)] Water invades that 
it is less than 30 micrometers of the lower limit which the thickness of a binder 
layer limits by this invention between a wafer front face and a binder layer, the 
wafer in grinding is damaged or contamination of the chip by grinding waste arises. 
However, the micro crack and the dimple are not generated. On the other hand, it 
is as having mentioned above that the thickness and the degree of hardness of a 
base material film become an important factor at generating of a dimple and a 
micro crack and breakage prevention of the wafer at the time of grinding. 
[Adhesion (example 6 of a comparison)] Water invades that they are 80g of the 
lower limit which adhesion limits by this invention / less than 25mm between a 
wafer front face and a binder layer, a wafer is damaged in rear-face grinding, or 
contamination of the chip by grinding waste arises. 

The [content [ of an alkylene glycol system polymer ] (examples 7 and 8, examples 
7 and 8 of comparison)] example 7 is an example carried out near the 1 weight 
section of the lower limit which limits the content of an alkylene glycol system 
polymer by this invention. Even if it is within the limits which adhesion will limit by 
this application from this result if there are few contents of an alkylene glycol 
system polymer, it turns out that there is an inclination for water to become easy 
to invade between a wafer front face and a binder layer. Furthermore, a wafer is 
damaged in grinding by invasion of water as a content is under 1 weight section, or 
a chip is polluted with grinding waste etc. 

[0106] An example 8 is an example carried out near the 30 weight sections of the 
upper limit which limits the content of an alkylene glycol system polymer by this 
invention. It turns out that there is an inclination contamination by the paste 
remainder will become easy to produce on a chip (especially bump circumference) 
from this result if there are more contents of an alkylene glycol system polymer 
than an example 8. If a content exceeds 30 weight sections, contamination of a 
chip will become remarkable, the yield of a chip will fall remarkably, and a problem 
will arise practically. 

[Rate of copolymerization of ethyleneoxide (an example 9, example 9 of a 
comparison)] Water becomes it easy to invade between a wafer front face and a 
binder layer to be about 30% of the weight of the upper limit which the rate of 
copolymerization of the ethyleneoxide in an alkylene glycol system polymer limits 
by this invention. When the rate of copolymerization of ethyleneoxide exceeds 30 % 
of the weight, a wafer is damaged in rear-face grinding by invasion of water, or a 
chip is polluted with grinding waste etc. 

[Molecular weight (examples 10 and 1 1) of an alkylene glycol system polymer] 
When the molecular weight of an alkylene glycol system polymer becomes low, the 
inclination which contamination tends to produce is shown. 

[Content (an example 3, an example 5, the example 4 of a comparison, or 5) of a 
cross linking agent] When the content of a cross linking agent exceeds 1 5 weight 
sections of the upper limit limited by this invention, even if adhesion is within the 
limits limited by this invention, water invades between a wafer front face and a 
binder layer into the rear-face grinding of a wafer, in grinding, a wafer is damaged 
or a chip is polluted with grinding waste etc. Contamination according that the 
content of a cross linking agent is under the 0.5 weight section to the paste 
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remainder arises on a chip (especially bump circumference). Furthermore, in the 
example 4 of a comparison, since adhesion is over 400g / 25mm, in case an 
adhesion film is exfoliated, breakage of a wafer has arisen. 
[0107] 

[Effect of the Invention] According to this invention, it faces carrying out grinding 
of the rear face of a semi-conductor wafer, and height, such as a high bump 
electrode and defect circuit identification marking, originates in grinding stress on 
the back on it, even if no less than 10-100 micrometers of a certain letter objects 
of a projection are formed in the front face of this semi-conductor wafer, and a 
wafer is not not only damaged, but does not produce breakage (micro crack) on 
chip level. Moreover, since there is no paste remainder after exfoliating an 
adhesion film, there is also no generating of the dimple which does not pollute the 
front face of a semi-conductor wafer upwards, and originates in the letter object 
of a projection. Furthermore, there are not breakage of the wafer resulting from 
water invading between the front face of a semi-conductor wafer and a binder 
layer and contamination on the front face of a wafer, either. It is not necessary to 
use a resist with a natural thing, and the effectiveness that it can carry out simple 
[ of the process ] is also done so. 



[Translation done.] 



http://vvvm4.ipdl.ncipi.goj>/cgi-bin/tran - web_cgi_ejje 



2005/04/26 



